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Jflemotr 

1880-1974 


Thomas  Henry  Strate,  retired  division  engineer  for  the  Chicago,  Mil- 
waukee, St.  Paul  &  Pacific  Railroad,  died  July  2,  1974  at  a  convalescent 
home  in  San  Ysidro,  Calif.,  at  the  age  of  94.  He  was  buried  July  5  at 
Memorial  Park  Cemetery  in  Skokie,  111.  He  was  survived  by  two  daugh- 
ters: Mrs.  Richard  Lutz  of  Lincolnshire,  111.,  and  Mrs.  C.  C.  Schramm 
of  Highland  Park,  111. 

Mr.  Strate  was  born  April  9,  1880  at  Moorhead,  Minn.  He  earned 
his  B.S.  degree  in  civil  engineering  at  the  University  of  Minnesota  on 
June  1,  1901.  Two  days  later,  he  began  his  railroad  career  with  the 
Milwaukee  Road  as  a  leveler  at  Minneapolis,  Minn.  In  January  1906,  he 
was  promoted  to  locating  and  division  engineer  at  Aberdeen,  So.  Dak. 
In  November  1908,  he  returned  to  Minneapolis  as  an  assistant  engi- 
neer. In  May  1910,  he  was  named  locating  engineer  for  the  Big  Black- 
Foot  Railway  at  Bcnner,  Mont.  In  November  of  the  same  year,  he  re- 
turned to  Minneapolis,  again  as  an  assistant  engineer.  In  September 
1911,  he  was  appointed  locating  engineer  at  Aberdeen  for  the  Milwau- 
kee Road's  line-extension  project  to  the  West  Coast.  In  May  1912,  he 
was  named  construction  engineer  for  this  same  project.  In  May  1915. 
he  was  appointed  field  engineer-evaluation  at  Minneapolis.  In  June 
1918,  he  was  promoted  to  valuation  engineer  at  Chicago.  In  May  1920, 
he  was  made  engineer  of  track  elevation.  In  February  1933,  he  was  ap- 
pointed division  engineer  for  the  roads  Terminal  Division  at  Chicago, 
which  was  the  position  he  held  at  the  time  of  his  retirement  November 
1,   1947. 

Mr.  Strate  became  a  member  of  the  ARB&BA  in  1918  and  a  Director 
in  September  1927.  He  became  Fourth  Vice  President  in  1930  and 
President  in  September  1935.  He  was  made  an  Honorary  Member  in 
1950.  He  was  also  a  member  of  the  American  Railway  Engineering 
Association,   having   joined   that    group    in    1920. 


TICKETS  for  the  REMSA  show  and  banquet  are  here  being  distributed  by  C.  E.  God- 
frey and  Eilene  McGuan,  office  secretary.  Other  REMSA  officers  also  served  on  this 
committee.  A  total  of   1350  diners  enjoyed  the  food  and   program. 


PROCEEDINGS 


October   1-3,   1974 


The  Joint  Meeting  of  the  Roadmas- 
ters'  and  Maintenance  of  Way  Asso- 
ciation and  the  American  Railway 
Bridge  &  Building  Association  was 
called  to  order  at  the  Palmer  House, 
Chicago,  Illinois,  Tuesday,  October  I, 
1974,  at  9:30  A.M.,  E.  E.'  Runde,  man- 
ager, construction,  Illinois  Central  Gulf, 
Chicago,  President  of  the  Railway 
Bridge  &  Building  Association,  presid- 
ing. 

President  Runde:  Will  the  meeting 
please  come  to  order. 

As  a  matter  of  information,  I  might 
tell  you  that  as  of  last  evening  we  had 
1232  registrations.  There  were  808 
roadmasters,    265    B.    &    B.    members. 


and  guests,  and  we  have  representa- 
tives from  12  foreign  countries,  making 
a  total  of  46  representatives  from  12 
foreign   countries  who  are  registered. 

As  President  of  the  American  Rail- 
way Bridge  &  Building  Association  and 
on  behalf  of  Bill  Autrey,  President  of 
the  Roadmasters  and  Maintenance  of 
Way  Association,  I  declare  this,  the 
86th  Annual  Convention  of  the  Road- 
masters and  Maintenance  of  Way  As- 
sociation, and  the  79th  Annual  Con- 
vention of  the  American  Railway 
Bridge  &  Building  Association  to  be 
opened  in  Joint  Session. 

Before  continuing  with  these  pro- 
ceedings,   it    is    proper   that   we   pause 
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and  ask  for  devine  guidance  that  our 
deliberations  will  be  successful.  For 
this  purpose  we  would  like  to  call  up- 
on the  Reverend  Dr.  Kenneth  Hilde- 
brand,  retired  Pastor  of  the  Central 
Church  of  Chicago.  Please  rise  and  re- 
main standing  during  the  invocation. 
Dr.    Hildebrand. 

(Dr.  Kenneth  Hildebrand  gave  the 
invocation) 

President  Runde:  Thank  you,  Dr. 
Hildebrand.  We  know  that  you  have  a 
busy  schedule  so  please  feel  free  to 
leave  whenever  you  wish.  Of  course, 
should  you  care  to  remain  for  all  or 
any  part  of  our  program,  you  are  cer- 
tainly welcome  to  do  so. 

Fellow  members  of  the  B.  &  B.  As- 
sociation and  the  Roadmasters'  Asso- 
ciation, distinguished  visitors  and 
guests,  ladies  and  gentlemen,  we  wel- 
come each  of  you  to  this,  our  29th 
consecutive  annual  meeting  of  our  two 
Associations.  We  believe  we  have  pre- 
pared a  most  interesting  and  informa- 
tive program  and  we  feel  sure  you  will 
benefit  from  it.  The  program  is  the  re- 
sult of  considerable  effort  on  the  part 
of  your  fellow  members  of  both  Asso- 
ciations. 

Our  friends  from  REMSA  are  an  im- 
portant part  of  this  Association  and  this 
year  they  are  displaying  their  wares 
at  the  International  Amphitheatre.  We 
want  all  of  you  to  get  the  most  from 
our  Convention  and  from  the  REMSA 
exhibit.  With  this  thought  in  mind,  we 
have  scheduled  all  our  meetings  here 
at  the  Palmer  House  in  the  morning 
only,  leaving  you  free  to  attend  the 
REMSA  exhibits  in  the  afternoon. 

Those  of  you  who  are  visitors  to 
our  convention  are  cordially  welcome 
and  if  you  meet  the  requirements  for 
membership  you  are  invited  to  join  ei- 
ther one  or  both  of  our  Associations. 
Application  blanks  are  available  in  the 
registration  room. 

It  is  our  understanding  that  the 
Railroad  Systems  &  Management  As- 
sociation is  meeting  here   at  the  Pal- 


mer House  at  this  time  and  that  this 
group  includes  members  from  several 
European  countries.  We  wish  to  wel- 
come this  group  and  invite  them  to  at- 
tend our  meetings.  If  any  are  present 
in  the  audience  this  morning,  please 
stand  and  be  recognized.  Thank  you, 
gentlemen. 

We  have  a  very  interesting  program 
set  up  for  the  ladies.  Registration  to- 
day is  in  Parlor  "H"  on  the  sixth  floor, 
and  tomorrow  in  Private  Dining  Room 
18  on  the  Club  Floor,  where  they  will 
be  served  coffee  and  rolls  each  morn- 
ing. A  bus  tour  and  luncheon  is  planned 
for  Wednesday.  Make  sure  your  ladies 
avail  themselves  to  take  part  in  this 
program. 

I  will  now  turn  the  program  over  to 
Mr.  Autrey,  president  of  the  Roadmas- 
ters and  Maintenance  of  Way  Associa- 
tion. Mr.  Autrey. 

President  Autrey:  Thank  you,  Mr. 
Runde. 

I  join  President  Runde  in  welcom- 
ing fellow  members  of  both  Associa- 
tions and  all  our  guests  to  this  Joint 
1974  Convention.  We  both  hope  that 
all  of  you  will  attend  the  sessions  of 
this  Convention.  As  you  know,  we  have 
left  all  afternoons  free  for  you  to  visit 
the  REMSA  exhibits  at  the  Amphithe- 
ater, so  you  should  have  no  trouble  in 
finding  time  to  visit  with  your  friends 
in  the  Supply  Association  and  also  be 
able  to  attend  these  meetings  and  hear 
the  reports  of  the  Committees. 

I  have  written  to  all  of  your  supe- 
riors and  told  them  that  if  they  would 
permit  you  to  attend  this  convention, 
that  you  would  learn  things  from  these 
reports  that  would  enable  you  to  per- 
form your  job  in  a  more  capable  man- 
ner when  you  return  to  your  homes.  I 
know  that  you  will  be  able  to  do  this 
from  attending  these  sessions,  partici- 
pating in  the  floor  discussions,  asking 
questions  that  may  occur  to  you  that 
the  Committee  member  should  be  able 
to  answer  and,  also,  by  visiting  with 
your  colleagues  from  your  neighboring 
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railroads. 

I  might  also  mention  that  I  have 
asked  a  member  from  each  railroad  to 
take  the  roll  of  members  attending  so 
if  you  see  one  of  your  fellow  delegates 
looking  around  and  checking  off  a  list, 
what  he's  doing  is  checking  to  see  that 
you  are  in  attendance.  So  if  some  of 
your  buddies  aren't  here,  maybe  you 
ought  to  tell  them  that  somebody  is 
checking  the  roll  and  if  they  don't 
show  up,  they  might  be  in  trouble.  I 
just  thought  I  would  mention  it. 
(Laughter) 

Each  Association  has  worked  hard 
in  preparing  these  programs  and  we 
hope  that  they  will  be  of  real  interest 
to  you  and  that  they  will  be  of  real 
benefit. 

We  will  all  meet  again  here  in  the 
morning  in  joint  session  and  then  we 
will  be  advised  where  the  separate 
sessions  of  the  Roadmasters  will  be  and 
the  Bridge  &  Building. 

At  this  time  I  would  like  to  intro- 
duce those  people  who  are  at  my  left, 
beginning  at  my  extreme  left.  As  I  in- 
troduce each  person,  I  would  ask  that 
he  or  she  stand  and  remain  standing 
until  all  have  been  introduced.  I  will 
also  ask  that  you  withhold  your  ap- 
plause until  all  have  been  introduced. 

First,  I  will  introduce  the  officers 
and  members  of  the  Roadmasters'  Asso- 
ciation. 

First,  Mrs.  Ann  Wilson,  Secretary 
of  the  Roadmasters  and  B  &  B. 

Next,  Mr.  Bill  Cruse,  assistant  chief 
engineer  of  staff,  Rock  Island,  and 
Treasurer  of  the  Roadmasters'  Associa- 
tion. 

Next,  Mr.  H.  D.  Halm,  director  of 
public  works,  engineering,  Chicago  & 
North  Western,  and  a  Director. 

Mr.  R.  K.  Pullem,  division  engineer, 
Chessie  System,  and  a  Director. 

Mr.  R.  E.  Frame,  district  engineer, 
Southern  Pacific,   and  a  Director. 

Mr.  R.  J.  Massey,  roadmaster,  E.  J. 
&  E.,  and  a  Director. 

Mr.  Tom  Freeman,  track  supervisor, 


Southern,  and  a  Director. 

Mr.  Al  Barr,  engineer,  maintenance 
of  way,   Penn  Central,   a  Director. 

Mr.  Bill  Johnson,  1st  Vice  Presi- 
dent, general  roadmaster,   SCL. 

You  may  now  applaud.  (Applause) 

Thank  you  very  much. 

The  next  gentleman  I  would  like  to 
introduce  is  the  Executive  Director  of 
the  AREA,  Mr.  Earl  Hogkins.  Earl, 
will  you  stand  and  be  recognized.  (Ap- 
plause) 

The  next  place  card  represents  the 
president  of  the  Illinois  Northern  Rail- 
way and  also  the  operating  vice  presi- 
dent of  the  Santa  Fe  Railway,  and  my 
boss.  I  talked  with  him  about  30  min- 
utes ago  and  he  had  every  intention 
of  being  here,  but  for  some  reason,  as 
sometimes  happens,  I'm  afraid  he  was 
detained.  So  I  guess  we  will  recog- 
nize the  empty  chair  and  know  that 
he's   out  working. 

And  with  that,  I'm  going  to  skip 
over  the  next  two  gentlemen,  whom 
you  will  meet  later,  and  I  will  turn  the 
rostrum  back  to  Mr.   Runde. 

President  Runde:  Thank  you,    Bill. 

At  this  time,  I  would  like  to  intro- 
duce to  you  some  of  the  Officers  and 
Directors  of  the  Bridge  and  Building 
Association.  There  are  a  number  of 
others  who  could  not  be  present  with 
us  today  because  of  their  duties  in  con- 
nection with  the  Convention.  You  will 
meet  them  tomorrow. 

As  each  man  is  introduced,  I  ask 
that  he  stand  and  remain  standing. 
Please  withhold  your  applouse  until 
all  have   been   introduced. 

At  my  extreme  right,  first,  Mr.  O.  C. 
Denz,  supervisor,  building  mainte- 
nance, Milwaukee  Road,  Director. 

Next,  Mr.  W.  S.  Stokely,  construc- 
tion engineer,  Illinois  Central  Gulf 
Railroad,  a  Director. 

Mr.  W.  H.  Huffman,  Retired,  assist- 
ant vice  president  and  chief  engineer, 
Chicago  &  North  Western,  who  is  our 
Treasurer. 

Mr.  W.   H.   Rankin,   structural  engi- 
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neer,  St.  Louis  and  San  Francisco  Rail- 
way, our  3rd  Vice  President. 

Mr.  J.  R.  Williams,  engineer  of 
bridges,  Rock  Island  Lines,  2nd  Vice 
President. 

Mr.  J.  J.  Ridgeway,  director  of  en- 
gineering services,  Bessemer  and  Laku 
Erie  Railway,  who  is  our  1st  Vice 
President. 

You  may  now  applaud.  (Applause) 

Also,  seated  at  the  rostrum  is  a  spe- 
cial guest,  Mr.  W.  L.  Smith,  president 
of  the  Milwaukee  Road.  Mr.  Smith, 
will  vou  please  stand  and  be  recog- 
nized.   (Applause) 

You  will  meet  the  other  gentlemen 
seated  at  the  rostrum  as  the  program 
continues. 

Mr.  Autrey. 

President  Autrey:  Thank  you.  We 
don't  get  much  exercise  when  we  come 
to  these  meetings  and  some  of  us  who 
are  used  to  it  have  arranged  this  so  we 
bounce  up  and  down  to  get  our  exer- 
cise, if  you  are  wondering  why  this 
works  this  way. 

Now,  one  of  the  gentlemen  I  skipped. 
It  is  a  pleasure  to  introduce  one  of  our 
fellow  members,  who  is  currently  serv- 
ing as  President  of  another  rather  out- 
standing engineering  and  maintenance 
association.  Mr.  Bob  Bush,  chief  engi- 
neer, Erie  Lackawanna  in  Cleveland, 
who  will  bring  greetings  from  the 
American  Railway  Engineering  Asso- 
ciation.  Mr.   Bush.   (Applause) 

Greetings  from  A.R.E.A. 

Mr.  Bush:  Mr.  Autrey,  officers  and 
members  of  the  Roadmasters  and 
Maintenance  of  Way  Association  of 
America,  the  American  Railway  Bridge 
&  Building  Association,  and  prospec- 
tive members  of  both  Associations,  I 
bring  you  greetings  and  best  wishes 
from  all  the  officers  and  members  of 
the  American  Railway  Engineering  As- 
sociation. 

After  a  review  of  the  program,  I 
know   this   will  be   an   interesting   and 


outstanding   convention . 

The  Annual  Regional  Meeting  of  the 
AREA  will  be  held  on  Wednesday, 
November  6th,  at  the  Hotel  Muehle- 
bach  in  Kansas  City,  Missouri.  Charlie 
Weller,  a  Director  of  the  AREA,  and 
chief  engineer  of  the  Rock  Island  Rail- 
road, is  the  Chairman  of  this  meeting. 
He  has  obtained  some  very  interesting 
speakers  and  has  set  up  a  very  infor- 
mative program.  We  invite  you  all  to 
attend. 

I  would  like  to  express  the  appre- 
ciation of  all  those  present  to  Mr. 
John  Rushmer,  president,  and  to  the 
other  officers  and  members  of  the  Rail- 
way Engineering  and  Maintenance 
Suppliers'  Association,  for  setting  up 
the  fine  display  of  equipment  and  sup- 
plies that  can  help  each  of  us  to  better 
maintain   our  railroad. 

You  have  a  full  schedule,  Mr.  Aut- 
rey, and  I  will  not  take  any  more  time, 
but  just  say  thank  you.  (Applause) 

President  Autrey:  Thank  you,  Mr. 
Bush.  It  is  real  good  to  have  you  with 
us  today  and  we  appreciate  you  bring- 
ing greetings  from  AREA. 

I  not  only  appreciate  Mr.  Bush 
bringing  us  greetings  from  AREA,  but 
he  did  me  a  favor  and  while  I  perhaps 
should  not  tell  the  story,  I'm  going  to, 
anyway. 

I  had  labored  for  three  days  on  that 
introduction  speech  that  I  just  gave  in- 
troducing Mr.  Bush,  and  you  may  re- 
call I  said  "a  fellow  member  of  the 
Association,"  and  then  I  found  that 
Mr.  Bush  for  some  reason  had  not  be- 
come a  member  of  our  Association  and 
when  I  wrote  to  him,  I  suggested  that 
he  join  to  keep  me  from  having  to 
work  another  three  days  on  another 
speech,  and  he  was  good  enough  to  do 
so.  So  I'm  doubly  grateful  to  him  for 
doing  that.  Thank  you. 

While  I  was  making  that  speech,  the 
gentleman  whom  I  mentioned  a  while 
ago,  Mr.  L.  Cena,  has  arrived,  presi- 
dent of  Illinois  Northern  Railway  and 
the    operating    vice    president    of    the 
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Santa  Fe.  Mr.  Cena,  will  you  stand 
and  be   recognized.   (Applause) 

Now,  back  to  Mr.  Runde. 

President  Runde:  As  I  mentioned 
earlier  this  morning,  there  is  another 
group  that  works  very  closely  with  the 
Roadmasters  and  the  R  &  R  Associa- 
tion in  making  this  convention  a  suc- 
cess. This  is  the  Railway  Engineering- 
Maintenance  Suppliers'  Association, 
more  commonly  known  to  us  as 
REMSA.  At  this  time  I  would  like  to 
introduce  to  you  Mr.  J.  R.  Rushmer, 
Marketing  Manager,  Rexnord  Machin- 
ery Group,  President  of  REMSA.  Mr. 
Rushmer. 

Greetings  from  REMSA 

Mr.  Rushmer:  Mr.  President  Autrey, 
President  Runde,  and  guests,  ladies  and 
gentlemen: 

It  is  indeed  a  great  pleasure  for  me 
to  be  here  as  the  President  of  REMSA 
to  take  part  in  welcoming  all  of  you 
to  your  convention  and  to  our  exhibit. 

I  know  that  all  the  members  of 
REMSA  join  me  in  wishing  you  a  very 
successful  and  productive  meeting  and 
I'm  sure  REMSA  '74  will  complement 
your  annual  meeting  and  it  will  pro- 
vide an  opportunity  to  you  to  see  the 
latest  tools  of  your  trade. 

All  the  officers  and  directors  of 
REMSA  are  at  your  call.  If  there  is 
anything  we  can  do  to  make  your  stay 
more  enjoyable,  please  call  on  us. 

I  hope  you  will  avail  yourselves  of 
the  buses  at  the  Monroe  Street  en- 
trance to  and  from  the  Amphitheatre. 
We  know  that  many  of  you  at  least  are 
looking  forward  to  the  Annual  Ban- 
quet  tomorrow  night  and  you  will  hear 
a  little  more  about  that  later. 

My  special  honor  and  privilege  is  to 
make  two  presentations  to  your  people 
this  morning.  I  didn't  take  three  days, 
Bill,  and  I  think  I  should  have,  to  write 
my  speech,  but  I  would  like  to  advise 
you  that  it  is  a  tradition  of  REMSA 
to    recognize    your    Association    Presi- 


dents at  this  time  by  the  presentation 
of  a  pin  which  identifies  their  office 
and  their  years  of  office.  I  would  like 
first  to  ask  Bill  Autrey  to  stand.  Bill, 
may  I  congratulate  you  on  a  success- 
ful year  in  office  and  present  you  with 
this  pin. 

President  Autrey:  Thank  you  very 
much.   (Applause) 

Mr.  Rushmer:  Mr.  Runde,  may  I  ask 
that  you  stand  and  receive  the  pin  as 
President  of  the  B  &  B  Association 
for  the  years  1973-74.  Congratulations 
on  a  successful  year.  (Applause) 

President  Runde:  Thank  you,  Mr. 
Rushmer. 

Now  I  would  like  to  introduce  Mr. 
Paul  Martin,  vice  president,  Safe-Tran 
Systems  Corporation,  and  1st  Vice 
President  of  REMSA,  who  has  a  few 
words  to   say  to  you.   Mr.   Martin. 

Mr.  Martin:  President  Autrey,  Presi- 
dent Runde,  special  guests  and  gentle- 
men: 

This  has  a  little  to  do  with  the  light- 
er side  of  your  convention  and  it  is  a 
pleasure  to  convey  this  information  to 
you. 

Hawaii  will  be  the  setting  for 
REMSA's  Annual  Banquet  in  the  Grand 
and  State  Ballrooms  here  on  Wednes- 
day evening.  The  doors  are  open  at 
6:30  P.M.  An  Hawaiian  trio  will  greet 
you  at  the  door  and  this  will  be  fol- 
lowed by  a  fast-pace  program  of  en- 
tertainment following  the  dinner.  We 
hope  this  will  permit  all  of  you  to 
spend  some  time  Wednesday  evening 
visiting  with  your  friends  and  sup- 
pliers. 

Headlining  the  program  is  Alan 
Black,  a  nationally  famous  recording 
artist  with  Columbia  Records. 

Nip  Nelson,  one  of  the  leading  im- 
pressionists in  show  business  and  a 
performer  who  has  been  featured  sev- 
eral times  in  this  hotel,  in  the  Empire 
Room,  will  hold  your  attention. 

Also  on  the  program  is  the  Ivy  Five 
Ensemble  song  stylists,  who  will  fea- 
ture manv  of  the  current  musical  com- 
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edy  selections. 

I  am  sure  you  will  enjoy  the  show, 
especially  the  music  of  an  old  friend 
of  the  railroads,  Benny  Sharp  and  his 
orchestra.  The  Royal  Hawaiian  Trio 
will  alternate  with  the  orchestra  dur- 
ing dinner. 

The  same  ticket  arrangement  will 
prevail  as  has  been  true  through  the 
many  years  that  REMSA  has  had  the 
privilege  of  hosting  the  Joint  Roadmas- 
ters  and  Bridge  &  Building  Conven- 
tions. REMSA  will  be  honored  to  host 
all  registered  railroad  men  and  their 
wives.  We  certainly  hope  that  all  of 
you  will  be  with  us  for  the  REMSA 
Hawaiian  Night.  May  you  have  an  in- 
teresting and  productive  convention. 
Thank  vou.  (Applause) 

President  Runde:  Thank  you,  Mr. 
Martin. 

Gentlemen,  it  is  now  my  pleasure  to 
introduce  our  next  speaker. 

He  was  born  in  Jacksonville,  Florida, 


and  after  serving  in  the  Air  Force  dur- 
ing World  War  II,  he  earned  a  law  de- 
gree from  the  University  of  Virginia  in 
1948.  He  saw  Korean  war  duty  as  a 
U.  S.  Air  Force  Major. 

In  1954  he  served  on  a  committee 
for  Aviation  Development  in  Florida, 
and  then  progressed  to  membership, 
and  later  to  the  Chairmanship  of  the 
Florida  Railroad  and  Public  Utilities 
Commission. 

In  1959  he  was  appointed  to  the 
Civil  Aeronautics  Board  and  he  was 
named  Chairman  in  1961.  When  the 
Department  of  Transportation  was  or- 
ganized in  1966,  he  was  appointed  by 
the  late  President  Lynden  B.  Johnson 
to  be  its  first  Secretary. 

In  1969,  the  Illinois  Central  Rail- 
road was  fortunate  to  obtain  his  serv- 
ices as  president,  and  in  1972  he  was 
elected  president  and  chief  executive 
officer  of  the  Illinois  Central  Gulf  Rail- 
way. Mr.  Alan  S.  Boyd.  (Applause) 


More   Light  at   the   End   of   the   Tunnel 


By  ALAN  S.  BOYD 


President,    Illinois    Central    Gulf,    Chicago 


Thank  you,  Erwin.  Good  morning, 
gentlemen. 

I  could  hardly  have  chosen  a  better 
place  to  be  this  morning — if  I  wanted 
to  be  with  a  crowd  of  people  who  have 
perception,  good  judgement  and  good 
taste. 

That  is  what  I  tell  all  the  industry 
associations  fortunate  enough  to  have 
an  Illinois  Central  Gulf  officer  as  a 
leader. 

Last  year,  I  came  before  this  same 
joint  meeting  at  the  invitation  of  Ro- 
land Peak,  who  led  the  Roadmasters. 
This  year  I  am  proud  to  be  back — at 
the  invitation  of  Erwin  Runde,  our 
railroad's  contribution  to  the  needs  of 
the  American  Railway  Bridge  &  Build- 
ing Association.  We  are  very  proud  of 
Erwin,  and  are  pleased  that  your  or- 
ganization has  had  the  pleasure  and 
the  benefit  of  his  leadership  this  year. 

Traditionally,  we  at  Illinois  Central 
Gulf  have  encouraged  our  men  to  par- 
ticipate in  the  work  of  the  industry's 
associations.  We  feel  our  men  are  bet- 
ter leaders  and  better  railway  officers 
for  such  experience.  They  go  back  to 
work  at  ICG  with  a  broader  perspec- 
tive because  of  their  involvement.  This 
has  certainly  been  true  of  all  the  rail- 
road's men  who  preceded  Erwin  in 
leadership  posts  in  your  organizations, 
and  we  know  it  will  be  true  for  him, 
too.  In  the  work  of  organizations,  re- 
sponsibility tends  to  make  big  people 
bigger. 

Last  year  I  came  to  this  group  with 
a  deep  feeling  of  optimism.  Those  of 
you  who  were  here  last  year  may  recall 
my  conviction  that  the  public  focus  on 
right-of-way  augered  well  for  the  up- 


Alan  S.  Boyd 

grading  of  the  nation's  track.  Those  of 
you  who  were  at  the  AREA  luncheon 
where  I  spoke  a  couple  of  years  ago, 
may  recall  I  viewed  the  development 
of  track  standards  at  the  Federal  Rail- 
road Administration  as  a  hopeful  sign 
for  the  future  roles  of  all  the  people 
in  your  organizations. 

I  still  feel  that  way.  Perhaps  more 
so.  But  it  is  obvious  that  my  timetable 
is  off. 

The  unasked  questions  any  speaker 
faces  in  front  of  this  audience  are  still 
the  same.  There's  a  softening  of  busi- 
ness, but  we  will  strain  to  keep  the 
track  in  condition.  We're  coping — to 
be  ready  for  the  future — and  if  we 
don't  do  that  when  we're  carrying  rec- 
ord business,  when  will  we?  How  else 
can     we     cope     with     the     increased 
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weights,    speeds   and  traffic   levels   the 
experts  all  predict  for  the  years  ahead? 

How  can  we  cope? 

Some  of  you  may  also  be  asking 
how  we  can  cope  with  the  rising  level 
of  criticism  coming  at  the  railroads. 
The  social  concerns  roused  by  hazard- 
ous materials  involved  in  accidents, 
rising  levels  of  derailments,  inadequate 
track  programs  and  the  compounding 
public  impact  of  sensational  media  cov- 
erage, are,  in  my  view,  speeding  up 
the  timetable  for  the  public  action 
needed  before  we  can  cope  with  our 
private  problems.  While  politicians  at 
all  levels  can  generate  publicity  by 
attacking  railroads  in  general — and 
conglomerate-owned  railroads  in  par- 
ticular— they  cannot  alter  the  ultimate 
fact  that  profitable  railroads  do  what- 
ever it  takes  to  keep  doing  their  thing. 

That  sounds  simple. 

But  it  does  not  seem  to  be  under- 
stood by  either  the  media  or  our  po- 
litical leaders  at  local,  state  or  federal 
levels.  "Profitable"  does  not  mean  mak- 
ing 3  per  cent  on  your  investment — 
and  certainly  our  double-digit  infla- 
tion underscores  the  terrible  damage 
being  done  to  railroads. 

Adams  Smith,  in  his  "Wealth  of  Na- 
tions," expressed  it  rather  well,  though 
it  perplexes  both  railroad  managers 
and  media  when  they  hear  it.  Smith 
observed  that  it  is  the  managers'  role 
to  "maximize  costs." 

All  costs  exist  in  contemplation  of 
profit.  Which,  of  course,  is  why  Adam 
Smith  felt  management's  role  is  to 
maximize  costs — because  the  greater 
the  costs,  the  greater  the  profit.  The 
managers'  role  is  to  find  the  point  in 
the  competitive  effort  where  adding — 
or  subtracting — costs  reduces  profits, 
and  then  keep  the  enterprise  as  close 
to  that  point  as  possible. 

Railroad  managers  have  been  faced 
with  ruinous  increases  in  their  costs 
(which    are    not   regulated    and   which 


are  heavily  determined  by  inflexible 
union  rules)  and  inadequate  prices 
(which  are  regulated  and  heavily  con- 
trolled by  shippers  and  political  inter- 
ests). They  have  been  active  where  they 
could  effect  results — by  cutting  costs 
via  deferrals  of  track  work,  by  me- 
chanization to  control  labor  costs 
wherever  such  mechanization  was  pos- 
sible— mainly  in  accounting  and  main- 
tenance-of-way  work. 

The  media  and  the  politicians  take 
issue  with  both. 

Yet,  one  wonders  if  they've  thought 
through  what  they  urge,  when  they  in- 
sist that  railroad  income  from  non-rail 
property  be  used  to  do  work  that  can- 
not be  justified  by  the  railroad  indus- 
try's shrinking  profit  margins  from  rail- 
road operations? 

What  would  you  think  if  a  prospec- 
tive employer  asked  how  much  income 
you  have  from  savings,  how  much 
property  you  own —  before  establish- 
ing your  wage  rate?  What  if  your  rail- 
road gave  you  high  wages  if  you  had 
little,  and  low  wages  if  you  already 
had  income  from  interest  on  savings 
or  owned  a  home? 

Absurd? 

You  bet. 

That,  however,  is  exactly  what  the 
media  and  some  critical  politicians  and 
labor  leaders  seem  to  insist  is  an  ap- 
propriate way  of  looking  at  the  so- 
called  railroad  problems.  It  alwavs 
seems  to  surface  in  stories,  statements 
and  articles  that  imply  that  all  would 
be  well  if  only  the  railroads  would  put 
money  earned  from  their  real  estate 
and  other  property  not  used  for  trans- 
portation purposes  into  their  rail  plant. 

Such  ideas,  of  course,  fit  hand-in- 
glove  with  the  populist  mood  of  the 
times. 

Are  those  who  own  railroads,  be- 
cause they  do  serve  a  public  need,  re- 
quired to  earn  less,  or  to  erode  their 
capital,  in  public  service?  Why 
shouldn't  super  markets,  or  steel  com- 
panies,    or     telephone     companies,     or 
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farmers,  or  coal  miners,  or  contractors, 
or  the  automobile  companies,  or  pri- 
vate citizens,  for  that  matter — be  re- 
quired to  do  the  same? 

The  reason  is  obvious.  A  serious 
problem  exists — always  close  to  the 
surface  of  the  Penn  Central  problem: 
Can  public  policy  result  in  the  confisca- 
tion of  private  property,  without  due 
process  of  law?  It  is  a  problem  the 
Congress — and  the  public,  and  the 
unions — better  ponder  before  the  de- 
veloping railroad  problem  gives  the  en- 
tire economy  of  the  United  States  a 
serious  bias  toward  nationalization,  and 
we  all  lurch  toward  the  national  con- 
dition of  Britain — or  Italy. 

The  railroads  are  under  wide  attack 
because  of  their  inability  to  cope,  es- 
pecially with  their  fixed  plant  needs. 
I  think  this  is  a  tragedy.  Engineering 
Department  men  have  performed  hero- 
ically during  the  past  two  decades, 
coping  with  harder  punishment  to  the 
plant  by  heavier  loads  and  faster 
speeds. 

The  rail  industry's  fixed  plant  shows 
signs  of  capital  starvation  in  various 
places — mainly  in  the  East,  but  also  in 
the  Midwest  and  in  some  places  in  the 
West  hitherto  assumed  to  be  free  of 
Penn  Centralitis.  A  marked  change  has 
taken  place  in  the  transportation  serv- 
ices performed  by  American  railroads. 
In  1973,  railroads  produced  a  record 
number  of  ton-miles.  Yet,  paradoxical- 
ly, they  didn't  carry  any  more  ton- 
nage, and  carried  fewer  carloads  than 
they  did  20  years  ago.  More  work  was 
thrown  upon  main  lines  and  less  upon 
secondary  and  branch  lines. 

Railroads  have  performed  heroically 
in  recent  years,  and  are  still  helping 
to  hold  back  inflation  by  their  abilitv 
to  carry  such  huge  tonnages  as  unit 
coal  and  grain  trains  do. 

Not  done  without  machinery 

If  it  were  not  for  track  machinery 
and  new  techniques  you  people  have 
developed,  railroads  couldn't  keep  the 


track  in  good  shape.  Railroads  general- 
ly, and  ICG  specifically,  are  investing 
in  right-of-way  designed  to  carry 
heavy  tonnages.  During  1974,  the  ICG 
will  have  spent  about  $115  million  on 
its  railroad  plant.  The  major  part  of 
that  substantial  sum  will  be  spent  on 
maintaining  our  right-of-way  along  9,- 
600  miles  of  main  track,  about  half  of 
which  is  south  of  the  Ohio  River  and 
half  north.  Capital  improvements, 
such  as  heavier  rail,  stronger  bridges 
and  better  communication  devices,  ac- 
count for  nearly  $23.4  million  of  that 
$115  million  in  our  1974  budget. 

Better  tools  and  better  techniques 
help  Illinois  Central  Gulf  cope.  Today, 
there  are  fewer  trackmen.  But  sophis- 
ticated track  machinerv,  better  com- 
munications and  better  planning  help 
trackmen  be  more  productive. 

The  details  of  track  work  are  fas- 
cinating to  me,  but  it  makes  compre- 
hension difficult  for  outsiders.  Good 
ballast  and  good  ties  are  essential.  Each 
mile  of  track  calls  for  about  3,000  ties, 
and  thousands  of  spikes,  rail  anchors 
and  tie  plates.  This  year,  ICG  alone 
will  pull  approximately  a  million  worn 
ties  out  of  track  and  replace  them  with 
new  pressure-creosoted  ties  of  oak  or 
southern  pine.  Ties  have  become  ex- 
pensive and  hard  to  get.  Every  rail- 
road installs  them  carefully,  to  obtain 
maximum  wear.  In  some  countries  steel 
and  concrete  ties  are  used,  because  of 
timber  shortages.  But  the  territory 
served  by  our  railroad  still  produces 
wooden  ties  at  a  more  economic  price 
than  concrete  and  steel  ties.  This  vear 
ICG  will  use  14,000  carloads  of  ballast 
to  give  the  roadbed  a  base  to  handle 
increased  tonnages  with  safety.  This 
year  our  railroad  will  spend  more  than 
a  million  dollars  to  remove  unwanted 
vegetation  from  yards,  from  under  tim- 
ber bridges  for  fire  protection,  and 
from  blocking  the  view  of  motorists  at 
rail  crossings.  These  chemicals  are  ap- 
proved by  the  Environmental  Protec- 
tion Agency. 
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Mechanization  of  track  work  has 
been  the  key  to  trying  to  achieve  the 
impossible.  The  railroads'  track  main- 
tenance and  improvement  programs  are 
highly  mechanized.  On  Illinois  Central 
Gulf,  we  have  almost  5,000  units  of 
track  machinery  that  have  cost  the  rail- 
road about  $16  million.  The  invest- 
ment of  the  rail  industry  in  such  me- 
chanization is  immense.  Though  much 
more  will  be  required  in  the  future,  it 
represents  an  impressive  effort,  and 
stands  as  a  mute  testament  to  the  fact 
that  rail  managers,  especially  in  the 
Engineering  Departments,  have  per- 
formed heroically  since  World  War  TI, 
despite  declines  in  the  rails'  ability  to 
generate  enough  capital  to  do  the  job. 

We  couldn't  do  the  job  today  with- 
out these  machines,  is  what  our  Allen 
Sams,  our  chief  engineer,  says.  In  the 
historic  days  of  railroading,  hundreds 
of  men  were  involved  in  building  rail 
lines,  mostly  by  hand  labor.  Today, 
mechanized  track  gangs  with  15  or  20 
men  stretched  over  a  half  mile  of  line 
may  use  10  or  12  different  major  pieces 
of  equipment  to  do  the  same  work. 

Despite  photographs  made  by  news- 
men using  telephoto  lens  that  distort 
distance  to  make  track  appear  wigglv, 
the  industry's  new  tracks  are  straighter 
and  truer  than  ever  before.  Semi-auto- 
matic maintenance  work  in  raising,  lin- 
ing  and  tamping  keeps  track  in  shape 
to  carry  the  diverse  products  needed 
by  American  commerce  and  industry. 
Periodic  inspection  by  rail-testing  ma- 
chines electronically  searches  out  piec- 
es of  rail  where  hidden  flaws  have  de- 
veloped. 

The  technology  of  trackwork  today  is 
highly  sophisticated.  It  gives  us  the 
ability  to  make  the  network  of  Ameri- 
can railroads  an  indispensable  asset  to 
our  American  economy.  On  the  other 
hand,  there  is  no  question  that  much 
work  must  be  done  to  assure  that  the 
industry's  track  is  equal  to  future  de- 
mand. American  railroads  have  fought 
hard  to  maintain  good  track  standards 


despite  inadequate  earnings.  We  have 
succeeded  as  well  as  we  have  only  be- 
cause of  American  ingenuity  in  me- 
chanizing track  work. 

Need  a  regulatory  shift 

The  time  has  now  come  when  the 
public,  and  government,  must  support 
railroads.  The  national  system  must 
be  rebuilt  and  enlarged  for  the  de- 
mands ahead.  Such  a  program  calls  for 
a  regulatory  shift. 

The  railroads  must  be  regarded  as  a 
business — by  their  employees,  their 
unions,  their  shippers,  their  neighbors 
— and  perhaps  by  their  managers  most 
of  all.  Near-term,  railroads  must  have 
help.  The  great  sums  government  has 
spent  on  facilities  used  by  other  modes 
of  transportation — trucks,  airplanes, 
barges,  can  no  longer  be  regarded  as 
promoting  competition.  They  are  now 
destroying  competition,  by  causing  the 
railroads  to  live  off  their  assets  until 
they  either  go  bankrupt  or  are  nation- 
alized. For  the  preservation  of  a  free- 
enterprise  economy,  for  the  long  term, 
railroads  must  have  the  opportunity  to 
compete  on  an  equal  basis  with  other 
modes.  With  these  short  and  long  term 
conditions  met,  railroads  will  be  Amer- 
ica's best  transportation  bargain  in  the 
future  as  they  have  been  in  the  past. 

Two  main  questions  involving  rail- 
roads are  before  the  public.  Are  rail- 
roads a  business?  Is  private  property  in 
this  country  private? 

A  corollary  railroad  question  is  whe- 
ther the  public  has  any  responsibility 
for  the  regulation  and  policies  that  have 
all-but-laid-low  this  once  great  indus- 
try. If  it  does,  and  if  public  policy  re- 
quires railroads,  then  public  policy 
should  restore  the  railroads,  and  re- 
store economic  equity  to  the  transpor- 
tation regulation  that  controls  the  rail 
industry's  ability  to  generate  capital, 
so  that  private  property  and  private 
capital  can  once  again  undertake  the 
immense  public  task  required  of  rail- 
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roads.  Then  this  will  be  the  year  of  the 
railroads.  We  know  it  can  happen. 

Last  year,  for  the  first  time,  a  bill 
opened  up  the  highway  trust  fund.  Un- 
til now,  that  multi-billion  dollar  fund 
has  been  used  only  for  highways.  The 
$200  million  earmarked  for  mass  tran- 
sit is  only  one  per  cent  of  the  $20  bil- 
lion authorized,  but  it  represents  an 
important  victory  for  the  public's  need 
of  more  than  just  highways. 

Congress  is  under  pressure  to  write 
new  transportation  laws.  Now  we  have 
a  chance,  and  a  good  chance,  to  get 
action.  The  passage  of  the  legislation 
founding  the  U.  S.  Railway  Associa- 
tion, for  the  revitalization  of  the  Penn 
Central  early  this  year  was  a  good 
sign.  The  reporting  out  of  committee 
of  the  Surface  Transportation  Act  a 
few  days  ago  is  another. 

Our  nation  is  expanding  and  grow- 
ing— despite  the  short-term  concerns 
that  worry  all  of  us.  It  must  have  bet- 
ter railroads.  We  need  the  kind  of  rail- 
roads that  can  carry  traffic  safely  and 
well. 

As  I  said,  the  only  effective  way  to 
achieve  that  is  to  get  government  help 
to  set  even,  and  then  to  °;et  the  rules 
of  the  game  changed.  I  have  no  qualms 
about  our  ability  to  compete,  and  to 
compete  hard,  once  we  are  on  equal 
basis. 

The  title  of  my  remarks  to  this  group 
last  year  was  "Light  at  the  End  of  the 
Tunnel."  Not  a  very  original  way  of 
saying  it,  perhaps,  but  I  think  it  was 
an  accurate  way  to  describe  where  we 
were.  We  are  in  a  tunnel.  We  have 
been  for  too  long.  This  year,  trying  to 
see  where  we  had  been,  I  could  only 
feel  we  have  traveled  some  distance 
through  that  tunnel,  that  we  are  clos- 


er to  the  light  than  we  were  before.  I 
honestly  believe  that.  We  can  reach  the 
end  of  the  tunnel  and  we  can  move 
out.  I  hope  that  next  year  I  can  come 
and  enjoy  the  sunshine  with  all  of  you. 
Thank  you.  (Applause) 

President  Runde:  Thank  you,  Mr. 
Boyd,  for  taking  time  to  speak  to  us 
today  and  give  us  those  words  of  en- 
couragement. We  hope,  also,  that  the 
light  at  the  end  of  the  tunnel  becomes 
brighter. 

We  would  like  you  to  stay  for  as 
much  of  our  program  as  you  can,  but 
realize  you  may  be  needed  for  duties 
elsewhere,  so  please  feel  free  to  leave 
whenever  you  wish. 

I  now  turn  the  rostrum  over  to  Mr. 
Autrey. 

Introduction  of  E.  R.  English 

President  Autrey:  Thank  you.  Our 
next  speaker  this  morning  will  be  Mr. 
E.  R.  English,  regional  track  engineer 
of  the  Federal  Railroad  Administration 
in  Chicago. 

Mr.  English  was  born  in  New  York 
City  and  received  his  early  education 
in  the  schools  of  White  Plains,  New 
York. 

After  receiving  his  B.S.  in  Civil  En- 
gineering from  Tri-State  College  at  An- 
gola, Indiana,  he  entered  the  Engineer- 
ing Department  of  the  New  York  Cen- 
tral. 

After  holding  various  jobs  on  that 
railroad,  and  on  the  Penn-Central,  and 
a  stint  as  engineer,  maintenance  of 
way,  for  the  Washington  Terminal 
Company,  he  was  appointed  regional 
track  engineer  of  the  FRA,  the  posi- 
tion he  now  holds.  It  is  my  pleasure 
now  to  present  Mr.  English.  (Applause) 
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E.   R.   English 

Thank  you,  Bill. 

It  is  an  extreme  pleasure  for  me  to 
be  here  and  have  the  opportunity  to 
speak  to  you  about  some  of  the  serious 
problems  facing  the  rail  industry  todav 
and  hopefully  give  you  an  idea  of  what 
we  in  the  Federal  Railroad  Adminis- 
tration propose  to  do  about  it. 

If  there  is  one  strong  undercurrent 
that  we  in  the  field  get  from  Washing- 
ton, it  is  this:  We  are  required  by  law 
to  make  sure  the  railroads  obey  the 
law.  As  you  know,  one  of  the  prime 
functions  of  the  FRA  track  inspector  is 
to  review  the  inspection  reports  filed  by 
railroad  track  inspectors.  We  operate 
on  the  basic  assumption  that  railroads 
don't  like  train  accidents  any  more  than 
we  do.  As  you  also  know,  track  inspec- 
tion on  the  railroad  also  must  be  done 


by  qualified  people,  people  who  have 
a  full  understanding  of  track  stand- 
ards, and  these  people  must  be  certi- 
fied. 

Washington  is  aware  that  we  are 
running  into  problems.  We  are  still 
finding,  after  two  years,  that  railroads 
cannot  produce  records  that  we  need, 
stating  that  the  inspections  were  made 
at  the  required  frequencies.  We  some- 
times find  records  that  say  things  like, 
"No  defects  found,"  or  when  defects 
are  noted,  "There  is  no  remedial  action 
taken."  When  we  make  spot  checks  in 
the  field  we  have  found  that  many  se- 
rious defects  still  exist.  We  have  found 
that  railroads  have  been  operating  a 
line  in  a  Class  2  or  a  Class  3  speed,  but 
it's  really  only  Class  1,  or  even  sub- 
standard to  Class  1. 

Inspector  must  be  responsible 

This  leaves  the  Federal  Railroad  Ad- 
ministration with  several  options.  The 
obvious  one,  of  course,  is  to  fine  the 
railroad,  or  we  could  close  down  that 
stretch  of  track  until  it's  fixed,  but 
these  really  don't  get  to  the  root  of  the 
problem.  There  is  one  more  option 
open  to  us.  We  feel  some  responsibili- 
ty must  be  borne  by  the  individual  or 
individuals  who  allow  their  employer  to 
break  the  law.  Our  regulation  states 
quite  explicitly  that  the  man  who  finds 
the  defect  has  the  legal  responsibility  to 
either  put  on  a  slow  order,  fix  the 
track,  or  shut  down  stretch  of  track, 
right  then  and  there.  And  that's  what 
I  said,  "the  man  who  finds  the  defect." 

If  he  fails  to   do   this,   he   shouldn't 
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be  working  in  that  job.  If  a  railroad 
sends  a  man  out  to  inspect  track  and 
that  man  is  not  fully  acquainted  with 
the  track  standards,  then  he  shouldn't 
be  there.  If  the  inspector  notes  obvi- 
ous defects  but  does  no  more  than  in- 
form the  supervisor  and  the  supervisor 
does  nothing,  then  he,  too,  should  be 
disqualified.  The  regulations  make  it 
clear  that  the  people  responsible  must 
have  been  certified  by  the  railroads. 
If  we  find  certification  to  be  inade- 
quate, we  will  not  accept  certification 
of  that  individual. 

In  short,  the  Washington  office  of 
the  Federal  Railroad  Administration 
wants  to  exact  a  full  measure  of  re- 
sponsibility from  the  people  who  do 
the  actual  inspections,  and  also,  the 
people  who  supervise  that  job. 

The  railroad  companies  found  to  be 
in  violation  will  certainly  be  subject  to 
civil  penalties.  We  do  not  anticipate 
that  individuals  will  have  to  pay  fines 
but  we  do  anticipate  that  individuals 
may  be  disqualified  as  certified  track 
inspectors  if  they  fail  to  do  their  prop- 
er job. 

There  is  no  way  our  track  inspectors 
can  assure  the  American  public  that 
the  railroad  tracks  through  Small 
Town,  USA,  are  safe  unless  we  can  be 
sure  that  the  railroads  themselves  and 
the  people  on  those  railroads  are  doing 
the  job  the  law  requires  them  to  do.  It 
is  the  FRA's  legal  responsibility  to 
make  sure  the  law  is  complied  with, 
that  if  railroads  cannot  conduct  ade- 
quate inspections  with  the  manpower 
now  on  the  job,  then  the  railroads  will 
have  to  hire  replacements.  We  will  in- 
sist on  it. 

These  are  harsh  words  to  be  sure, 
but  they  are  not  only  my  words,  but 
the  words  from  Washington.  Inspec- 
tions must  be  thorough  and  accurate 
and  in  compliance  with  the  law.  The 
remedial  action  must  be  immediate, 
and  sufficient,  and  again,  in  compli- 
ance with  the  law.  Either  slow  down 
the   trains,   fix   the    track,    or   take   the 


track  out  of  service. 

Our  inspectors  can't  fix  the  track 
for  you,  but  they  can  close  it  down. 
We  can — we  have — and  we  will.  We 
no  longer  have  a  choice,  especially  in 
the  face  of  public  opinion. 

Some  of  these  remarks  I  tried  to  im- 
press upon  you  a  year  ago  but  they 
evidently  fell  upon  deaf  ears. 

Several  minutes  ago  I  mentioned 
civil  penalties  in  the  forms  of  fines.  I 
recall  last  year  listening  to  one  of  your 
colleagues  saying  that  the  Federal 
Track  Safety  Standards  had  been  in 
effect  for  one  year  and  up  to  that  time 
the  Federal  Railroad  Administration 
had  filed  only  a  small  number  of  vio- 
lations. He  also  stated  there  had  not 
been  any  fines  assessed  against  the 
railroads.  These  statements  are  no 
longer  true.  We  have  collected  close  to 
a  million  dollars  in  the  fiscal  year  1974. 
The  amounts  involved  in  track  viola- 
tions are  in  most  cases  staggering.  One 
that  comes  to  mind  and  is  now  in  the 
process  of  being  handled  under  the 
Claims  Collection  Act  amounts  to  $94,- 
000,  and  I  don't  have  to  tell  you  that 
$94,000  buys  a  hell  of  a  lot  of  ties. 

Track  removed  from  service 

The  railroads  will  be  subject  to 
these  civil  penalties  as  long  as  they 
continue  to  permit  the  track  to  de- 
teriorate and  in  some  cases  we  have 
found  this  deterioration  has  reached 
the  point  of  no  return.  If  this  occurs 
on  your  railroad,  you  can  expect  the 
track  to  be  removed  from  service,  and 
as  I  said  before,  this  has  happened. 

In  August  of  1974,  the  Federal 
Railroad  Administration  had  no  choice 
but  to  order  the  shutdown  of  what 
amounted  to  all  415  miles  of  the  Penn 
Central  between  Chicago,  Illinois,  and 
Louisville,  Kentucky.  As  you  know,  we 
are  required  by  the  Federal  Railroad 
Safety  Act  of  1970  to  establish  and  en- 
force safety  standards  on  the  nation's 
railroads.  Our  standards  are  admitted- 
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ly  quite  flexible.  We  can  allow  you  to 
have  a  rather  rotten  railroad,  if  I  can 
be  so  indelicate,  as  long  as  speeds  are 
kept  to  a  minimum  over  bad  stretches 
of  track.  Indeed,  you  need  only  one 
sound  cross  tie  every  eight  feet  and 
you  can  still  limp  along  at  ten  miles 
an  hour.  In  Indiana,  however,  we  found 
over  1,000  separate  instances  where  the 
track  failed  to  meet  even  those  mini- 
mal conditions  for  Class  1  track  and 
we  had  to  order  a  zero  miles  per  hour 
speed  limit  until  the  track  had  been 
fixed. 

It's  conceivable  that  some  people 
would  tolerate  this  situation  if  we  were 
dealing  with  a  light  density  branch 
line  winding  out  to  the  boondocks. 
But  this  was  main  line  track,  track  that 
carried  Amtrak  trains,  track  that  carried 
hazardous  material,  track  that  passes 
through  cities  and  towns  in  the  Heart- 
land of  America. 

Admittedly  this  track  is  owned  and 
operated  by  a  thoroughly  bankrupt 
company.  Maintenance  funds  are  hard 
to  come  by  for  that  company.  And 
shutting  down  a  railroad  isn't  the  way 
to  get  the  company  back  on  its  feet. 
But  we  had  no  choice. 

The  Federal  Railroad  Administra- 
tion is  alarmed  at  the  problem  and 
alarmed  at  the  future  health  of  the 
railroad  industry,  because  we  are  not 
thoroughly  convinced  it  is  an  affliction 
peculiar  only  to  bankrupt  railroads. 

Trocks  worse  than  year  ago 

Our  track  inspectors,  only  36  of 
them  nationwide,  report  back  that  all 
of  the  nation's  railroad  tracks  seem  to 
be  a  little  worse  off  this  year  than 
they  were  a  year  ago.  Our  economists, 
looking  at  rail  companies'  reports  on 
maintenance  expenditures,  finds  a  very 
real  pattern  of  deferral  of  maintenance, 
even  on  railroads  that  are  normally 
solvent  and  successful. 

The  industry  trade  press,  generally 
a  good  barometer,  concurs  that  spend- 


ing for  track  maintenance  on  25  rep- 
resentative railroads,  has  fallen  sharplv 
behind  the  generally  accepted  rate. 

A  recent  issue  of  Modern  Railroads, 
which  I'm  sure  would  like  to  say  good 
things  about  the  industry,  shows  that 
the  1973  spending  was  off  11%  in 
terms  of  1955  dollars. 

And  it  is  not  just  outsiders,  in  terms 
of  FRA  and  the  trade  press  who  are 
viewing  this  situation  with  alarm.  It 
is  expressed  by  virtually  all  execu- 
tives from  every  major  railroad. 

The  fears  of  the  Federal  Railroad 
Administration  are  not  necessarily 
those  of  an  alarmist.  Railroads  in  this 
country,  with  a  few  notable  exceptions, 
are  beginning  to  let  their  systems  go 
to  pot.  Some  are  in  a  more  advanced 
state  of  deterioration  than  others.  Some 
of  the  better  lines,  of  course,  are  util- 
izing deferred  maintenance  as  an  ac- 
ceptable way  of  getting  through  one 
year's  problems  and  they  have  every 
intention  of  going  back  and  catching 
up  before  the  slow  orders  go  out  and 
service  deteriorates  along  with  the 
track.  But  the  number  of  slow  orders 
is  increasing,  locomotive  availability  is 
falling  off,  and  operating  department 
frustrations  are  on  the  increase.  All  the 
signs  of  crummy  railroading  are  appear- 
ing all  over  the  country. 

All  in  all,  it  is  a  pretty  dismal  pic- 
ture. You  don't  like  it  any  more  than 
I  do.  Several  responses  have  been  pro- 
posed. Some  say  we  should  hire  a 
whole  army  of  federal  inspectors  to 
swoop  down  on  the  railroads  and  or- 
der them  into  compliance  or  shut  them 
down.  Others  say  we  simply  need  to 
expand  our  ongoing  program  of  fining 
violators.  Others  say  we  ought  to  take 
over  the  railroads,  lock,  stock,  and  bar- 
rel, and  run  the  whole  operation  the 
way  we  run  the  Post  Office  or  the  Pen- 
tagon. These  are  simplistic  responses 
and  they  are  headline  getting  respons- 
es and  they  are  wholly  inadequate  re- 
sponses. 

They  fail  to  ask  two  important  ques- 
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tions.  How  do  you  get  needed  rail 
service  when  systems  are  shut  down? 
And  two,  if  we  do  take  over  the  rail- 
road system  and  turn  it  into  a  new  and 
daring  government  venture,  who  pays 
the  bill?  After  all,  the  fixed  plant  now 
in  existence  is  worth  anywhere  between 
$50  and  $100  billion.  I  don't  think  our 
economy,  especially  in  its  present  state, 
would  be  well  served  by  having  the 
government  make  a  massive  purchase 
of  this  nature,  especially  when  all  we 
would  be  doing  is  buying  a  problem. 

Must  be  given  a  chance 

No,  if  salvation  is  to  come  to  the 
rail  industry,  it  should  come  not  from 
the  great  federal  eagle  swooping  down 
out  of  the  sky,  depositing  whatever 
eagles  deposit  on  the  down  thrust,  but 
rather,  the  rail  industry  has  to  be  fi- 
nally given  a  chance  to  make  it  on  its 
own,  to  earn  an  honest  living,  pay  an 
honest  wage,  and  to  do  it  at  a  reason- 
able profit. 

Very  simply,  the  railroad  industry 
needs  access  to  cash  and  Uncle  Sam 
can  help  in  this  regard  and  do  it  with- 
out buying  up  the  railroads.  What  is 
needed  and  what  has  been  proposed 
is  a  revolving  account  of  82  billion 
worth  of  loan  guarantees  to  the  indus- 
try. Railroads,  as  you  know,  cannot 
go  to  the  money  market  today  to  bor- 
row large  sums  of  cash  that  are  need- 
ed for  rebuilding  and  revitalizing  the 
industry.  The  money  lenders,  and  very 
properly,  do  not  deem  our  industry  a 
very  good  risk.  Rut  if  those  loans  are 
guaranteed  by  the  government,  a  co- 
signer of  the  notes,  so  to  speak,  the 
security  of  the  lender  goes  up  and  the 
interest  rate  drops  sharply. 

This  money,  along  with  a  10%  rate 
increase  under  expartee  305.  should 
start  the  rebuilding  process  off  on  the 
right  foot.  As  the  plant  is  improved 
and  the  service  gets  better,  operating 
economies  thus  achieved  will  make  the 
railroads  more  viable.  As  thev  become 


more  viable  we  will  begin  to  get  back 
to  where  the  railroads  were  a  couple 
of  decades  ago  and  the  government 
can  be  reasonably  assured  of  the  repay- 
ment of  the  loans.  We  will  insist,  of 
course,  that  the  proceeds  of  the  loans 
be  used  exclusively  for  the  improve- 
ment of  transportation  services,  equip- 
ment and  facilities. 

At  the  same  time,  our  legislative 
package  calls  for  substantial  moderni- 
zation of  regulatory  procedures.  Most 
all  reasonable  participants  in  this  de- 
bate recognize  the  competitive  situa- 
tion has  changed  since  the  last  major 
revision  of  the  Interstate  Commerce 
Act  and  that  things  like  the  interstate 
highway  system,  jet  airplanes,  the  de- 
velopment of  inland  waterways,  and  a 
national  determination  to  conserve  fuel 
resources,  must  all  be  read  into  a  new 
equation  of  how  the  railroads  go  about 
serving  their  potential  customers. 

I  can't  say  today  precisely  what 
changes  may  come  about  but  we  are 
sure  that  the  atmosphere  in  Congress 
and  in  transportation,  as  well  as  among 
shippers,  is  such  that  some  change  will 
be  achieved.  We  have  reached  the 
point  where  any  change  is  a  plus.  The 
railroad  industry  cannot  survive  when 
it  earns  a  government  regulated  3.2% 
return  on  investment,  and  change  will 
come,  hopefully  before  your  next  con- 
vention. Some  legislation  will  have 
been  signed  into  law.  And,  believe  me, 
it  won't  be  a  moment  too  soon. 

In  closing,  let  me  say  just  one  more 
thing.  The  Federal  Railroad  Adminis- 
tration knows  very  well  that  most  rail- 
roads are  doing  a  good  job  and  that 
many  railroads  have  lots  of  very  good 
track.  We  know  that  you  want  to  do  a 
good  job  and  we  know  the  difficulties 
that  some  lines  are  experiencing  in 
coming  up  with  the  wherewithal  to  do 
a  top  job.  The  kind  of  track  we  were 
talking  about  and  the  kind  of  laxity 
we  were  beginning  to  notice  is  at  lo- 
cations you  were  well  acquainted  with. 
You    know   where   it   is    on   vour    rail- 
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road.  You  know  how  to  inspect  it  prop- 
erly, you  know  how  to  classify  it,  how 
to  operate  over  it,  and  how  to  fix  it. 
We  just  want  to  help  you  get  the  job 
done — and  done  right.  Thank  you.  (Ap- 
plause) 

President  Autrey:  Thank  you,  Mr. 
English. 

It  is  certainly  true,  as  Mr.  English 
has  said,  that  we  don't  like  accidents 
any  better  than  FRA  or  anyone  else 
does  and  we  on  the  railroads  certainly 
want  to  do  a  good  job  and  I  think  we 
are  trying  to  do  a  good  job. 

I  think  FRA  has  a  very  difficult  job 
and  I  think  we  must  work  together  in 
order  to  accomplish  our  goals.  We  may 
not    always    agree    with    some    of    the 


FRA  people  whom  we  are  dealing  with, 
but  as  Mr.  English  has  told  us,  the  law- 
is  real  and  we  do  appreciate  him  com- 
ing here  this  morning  to  share  his 
views  with  us.  Thank  you,  Mr.  Eng- 
lish. 

Now,  Mr.  Runde. 

Introduction  of  Mr.  Durham 

President  Runde:  At  this  time  I 
would  like  to  present  Mr.  L.  A.  Dur- 
ham, Jr.,  Chief  Engineer,  Norfolk  & 
Western  Railway,  who  will  show  and 
tell  us  all  about  a  new  line  construc- 
tion project  recently  completed  through 
some  very  rugged  country  in  West  Vir- 
ginia.  Mr.   Durham. 


Our   Toughest 
New-Line   Construction    Project 

By  L.  A.  DURHAM,  JR. 

Chief   Engineer,    Norfolk   &   Western 


L.  A.  Durham 


Thank  you,   gentlemen. 

In  July  of  1974  the  Norfolk  &  West- 
ern Railway  Company  completed  a  rail- 
way and  highway  relocation  project  on 
the  New  River  division  of  the  Pocahon- 
tas division  in  Mingo  and  Wyoming 
counties  of  West  Virginia. 

This  relocation  was  necessitated  by  a 
United  States  Government  flood-con- 
trol project  on  the  Guyandot  River, 
known  as  R.  D.  Bailey  Lake. 

The  project  was  authorized  by  the 
Flood  Control  Act  of  1962  on  flood 
control,  general  recreation,  fish  and 
wildlife  and  water  quality  control.  And 
it  is  under  the  jurisdiction  of  the  dis- 
trict engineer,  U.  S.  Army  Corps  of 
Engineers    of    Huntington,    West    Vir- 
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It  is  currently  estimated  to  cost  $127 
million,  of  which  $53  million  was  the 
cost  of  relocating  the  railroad. 

The  Guyandot  River  rises  in  the  foot- 
hills of  the  Cumberland  Mountains  in 
Raleigh  County,  West  Virginia.  It  is 
formed  by  the  junction  of  Winding 
Gulf  and  Stone  Coal  Creeks  and  fol- 
lows northwesterly  through  Wyoming, 
Logan,  Lincoln,  and  Campbell  Coun- 
ties to  the  Ohio  River  at  Huntington, 
West  Virginia,  304  miles  below  Pitts- 
burgh, Pennsylvania. 

The  total  fall  on  this  river  in  a  dis- 
tance of  167  miles  from  head  to  mouth 
is  1,093  feet.  The  difference  between 
low  water  and  high  water  elevations 
on  the  river  is  about  23  feet  at  Manns, 
West  Virginia,  which  is  19  miles  be- 
low the  new  dam. 

The  Guyandot  River  basin  contains 
a  large  portion  of  one  of  the  greatest 
bituminous  coal  fields  in  the  country. 
Exploration  of  this  field  has  just  bare- 
ly begun,  even  though  coal  production 
has  been  the  predominant  activity  in 
this  area  for  many  years.  Most  of  the 
coals  are  the  high  quality,  metallurgi- 
cal, domestic,  steam  and  by-products 
types.  And  it  has  been  estimated  that 
the  annual  rate  of  production  vet 
reached  can  be  maintained  for  300 
years. 

The  dam  site  is  located  1.3  miles 
northeast  of  Justice,  West  Virginia,  or 
about  112  miles  from  the  mouth  of  the 
river,  with  a  maximum  flood  elevation 
of  1,355  feet,  and  extends  approxi- 
mately 22  miles  upstream  on  the  Guy- 
andot River  to  a  point  near  Marianotta, 
West  Virginia,  also  extending  up  Cub 
Creek  about  four  miles  and  up  Clear 
Fork  Creek  about  three  miles. 

This  reservoir  will  cover  about  2850 
acres  and  will  have  a  seasonal  pool 
elevation  of  1,035  feet,  covering  about 
630  acres. 

The  dam  will  be  approximately  325 
feet  high  and  will  be  of  rock  fill  con- 
struction with  2-foot  concrete  slab  on 
the  upstream  face. 


This  is  not  a  very  big  lake  to  spend 
$53  million  to  relocate  a  railroad  for. 

The  Norfolk  &  Western  Railway 
Company's  track  in  the  control  project 
area  generally  follows  the  Guyandot 
River  and  is  called  the  Guyandot  River 
branch. 

Two  other  branch  lines  serving  coal 
mines  in  the  area  connect  with  the 
Guyandot  River  branch.  The  Cub 
Creek  branch  runs  about  7  miles  from 
Coal  Mountain,  West  Virginia,  along 
Cub  Creek,  and  the  19-mile  Morri 
Branch  runs  southwesterly  from  Cock- 
eston,  West  Virginia,  into  Clear  Fork 
Valley,  to  connect  with  the  Guyandot 
River  at  Simon,  West  Virginia. 

An  engineering  feasibility  study  was 
prepared  in  1964  by  Sverdrup  &  Parcel 
&  Associates,  consulting  engineers  in 
St.  Louis,  Missouri,  for  the  Corps  of 
Engineers  to  determine  the  most  eco- 
nomical and  feasible  route  for  the  re- 
placement of  rail  facilities  which  would 
be  inundated.  Consideration  was  also 
given  to  a  route  that  would  cause  the 
least  interference  to  railway  customers 
and  to  the  general  public. 

Six    routes   are    studied 

Six  possible  routes  were  studied  for 
the  relocation  of  the  Guyandot  River 
branch  between  Gilbert  and  Bailey- 
ville,  West  Virginia.  The  selected  route 
which  was  constructed  generally  de- 
toured  around  the  central  reservoir 
and  returned  to  the  main  line  up  creek 
from  Cub  Creek  Junction  to  afford  con- 
nection to  the  Cub  Creek  and  Morri 
Branch. 

The  constructed  route  for  relocation 
involved  the  abandonment  of  15.6 
miles  of  the  Guyandot  River  branch, 
4.3  miles  of  the  Cub  Creek  branch, 
and  1.9  miles  of  the  Morri  branch.  In 
addition,  5.8  miles  of  sidetrack  were 
abandoned,  resulting  in  a  total  of  27.6 
miles  of  abandoned  trackage.  These 
abandonments  required  the  construc- 
tion of   16.4  miles  of  Guyandot   River 
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branch  main  line,  5.9  miles  of  Cub 
Creek  branch,  2  miles  of  Morri  branch, 
or  a  total  of  24.3  miles  of  track.  Ap- 
proximately 7.9  miles  of  new  sidetrack 
was  constructed.  Resulting  in  a  total  of 
32.2  miles  of  new  trackage. 

It  was  also  necessary  to  raise  in 
place  approximately  .7  of  a  mile  of  the 
line  at  the  tying  points  to  the  old 
lines,  with  an  average  track  raise  of 
1.4  feet. 

In  order  to  expedite  this  work,  the 
Corps  of  Engineers  entered  into  an  en- 
gineering contract  in  June,  1965,  with 
Sverdrup  &  Parcell  for  preparation  of 
preliminary  railway  and  highway 
alignment  and  soil  profile  for  the  re- 
location and  for  a  portion  of  the  state 
highway  relocation. 

Subsequent  design  contracts  were 
entered  into  with  S.  &  P.  by  both 
N  &  W  and  the  Corps. 

A  total  of  1,290  construction  draw- 
ings, along  with  appropriate  specifi- 
cations were  required  for  this  reloca- 
tion. 

The  railway  company's  Board  of  Di- 
rectors at  its  meeting  held  in  March, 
1967,  authorized  the  officers  of  our 
Company  to  enter  into  a  contract  with 
the  United  States  of  America  covering 
the  abandonment  of  the  above  men- 
tioned facilities  and  the  railway's  ad- 
justment and  relocation  of  its  facili- 
ties necessitated  by  the  reservoir  proj- 
ect. 

Completion  dates  are  changed 

Initially  our  contract  with  the  gov- 
ernment called  for  diversion  before 
June  30,  1971.  The  date  changed  sev- 
eral times,  however,  due  to  alternate 
design  studies  to  effect  savings  in  con- 
struction projects,  and  inadequate  ap- 
propriation of  funds  by  the  federal 
government  for  planning  and  construc- 
tion in  several  fiscal  years.  And,  third- 
ly, contractors  not  completing  the  work 
on  time. 

In  December,  1971,  the  railway  com- 


pany was  advised  by  the  Huntington 
District  Corps  of  Engineers  the  rail 
traffic  must  be  diverted  no  later  than 
July   1,   1974. 

The  roadbed  construction  for  the 
railroad  relocation  work,  together  with 
the  associated  highway  relocation,  was 
apportioned  into  12  segments  for  con- 
tract parcels.  However,  as  work  pro- 
gressed some  of  these  segments  were 
combined  and  a  total  of  7  contracts 
were  let  by  the  Railway  Company  for 
roadbed   construction. 

Approximately  10  miles  of  railway 
relocation  adjacent  to  the  relocated 
railway  lines  were  included  in  the  Rail- 
way Company's   grading  contracts. 

The  first  contract  was  awarded  to 
Mountain  States  Construction  Com- 
pany on  June  9,  1967.  The  contract 
was  for  constructing  a  concrete  lined 
tunnel  1530  feet  long  and  the  approach 
roadbed  to  subgrade. 

Subsequent  grading  contracts  were 
let,  the  last  one  being  awarded  on  De- 
cember 7,  1971. 

The  entire  relocation  was  under  the 
direct  control  of  the  Engineering  De- 
partment of  the  Norfolk  &  Western 
Railway  Company,  subject  to  accept- 
ance by  the  Corps  of  Engineers. 

The  Norfolk  &  Western  entered  in- 
to another  contract  with  S  &  P  for 
engineering  services  for  construction 
and  inspection  at  a  cost  of  approxi- 
mately S3  million.  Members  of  my  staff 
were  on  the  site  throughout  the  con- 
struction to  coordinate  the  work  with 
the  Corps  of  Engineers  and  consulting 
engineers.  S  &  P  also  provided  engi- 
neering inspection  services  under  the 
contract  for  track  and  signal  construc- 
tion. 

Roadbed  construction  contracts  tot- 
alled approximately  $37.8  million  and 
included  11.6  million  cubic  yards  of 
excavation,  four  concrete  lined  tunnels 
with  a  total  length  of  9362  feet,  14 
concrete  and  steel  bridges,  totaling 
4,021  feet  in  length,  and  14  reinforced 
concrete   box    culverts,    the    largest    of 
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which  is  13  feet  by  12  feet. 

The  longest  and  highest  bridge  is 
located  at  mile  post  0.8  on  the  Cub 
Creek  Branch,  where  it  crosses  the 
flood  pool.  This  bridge  is  751  feet  long, 
with  the  base  of  rail  about  175  feet 
above  the  present  stream  location  and 
will  be  160  feet  above  the  seasonal 
pool. 

The  N  &  W  had  originally  contem- 
plated the  construction  of  the  track 
and  signal  work  with  its  own  forces. 
However,  in  mid- 1972  it  was  decided 
to  contract  the  work  due  to  the  un- 
usually large  number  of  construction 
projects  under  way,  together  with  heavy 
maintenance  program  work  on  the 
system. 

Material  purchases  were  under  way 
at  that  time  and  we  felt  it  desirable 
for  the  Railway  Company  to  furnish 
all  the  materials  necessary  in  the  con- 
struction of  track  and  the  signaling 
system. 

Arrange  for  welded  rail 

The  abandoned  tracks  were  con- 
structed of  jointed  rail  but  we  desired 
continuous  welded  rail  on  the  main 
track  and  passing  siding  of  the  relo- 
cated branch  lines.  Arrangements  were 
made  with  the  government  for  this 
with  the  N  &  W  bearing  the  additional 
cost  of  welded  rail  over  the  jointed  rail. 

Inasmuch  as  the  government  obliga- 
tion would  provide  only  a  substitute 
facility  of  a  kind,  both  the  Railway 
Company  and  Corps  of  Engineers  made 
extensive  inquiries  for  the  purchase  of 
rail  of  comparable  quality  and  weight 
existing  on  the  abandoned  line.  But 
we  were  only  able  to  find  about  four 
miles  of  fit  132-pound  rail,  which  was 
welded  and  used  in  the  main  line  of 
the  Morri  branch  and  the  Guyandot 
River  branch. 

It  became  necessary  to  purchase 
welds  and  install  approximately  16 
track  miles  of  new  132-pound  welded 
rail  in  the  Guyandot  River  branch  line 


STRADDLE  AXLE  Speed  Swing  pulled 
stringers   off  the    rail    train. 

and  the  110-pound  welded  rail  for  the 
Cub  Creek  Branch  which  was  made 
available  by  the  Norfolk  &  Western. 
The  branch  line  does  not  carry  very 
much  tonnage. 

The  material  cost  of  the  track  and 
signal  communication  facilities  for  the 
relocated  lines  were  approximately  $3.8 
million,  requiring  32  track  miles  of 
rail,  90,000  cross  ties,  and  2800  cars 
of  ballast. 

The  three  relocated  branch  lines  were 
constructed  with  a  maximum  10°  curv- 
ature. The  Guyandot  River  branch  has 
a  1%  compensated  grade,  and  the  Cub 
Creek  and  Morri  Branches  are  virtual- 
ly level. 

The  Guyandot  River  Branch  was 
designed  for  a  maximum  authorized 
speed  of  only  30  miles  an  hour  be- 
cause there  are  nineteen  10°  curves 
on  the  main  line.  The  two  secondary 
branch  lines  have  authorized  speeds  of 
25  miles  an  hour  and  there  are  an  ad- 
ditional eleven  10°  curves  on  the 
branch  lines. 

As  previously  mentioned,  continu- 
ously welded  rail  was  installed  in  the 
main  line  track  and  the  previously  re- 
located branches  with  1320  feet  and 
1440  feet  ribbons  used.  Continuous 
welded  rail  was  laid  on  all  ground 
track  and  installed  on  bridges,  having 
a  total  length  of  300  feet  or  less  and 
a  curvature  of  3°  or  less,  or  having 
a  total  length  of  50  feet  or  less  and  a 
curvature  of  3  to  6°.  In  other  cases,  78 
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RAILROAD   FORCE   installed   the  track   on   the  existing   right  of  way.    It  was  impossible 
to  divert  traffic   until  the  entire  project  was  completed. 


foot  welded  rail  was  installed  on  the 
bridge. 

During  the  initial  construction ,  5 
inches  of  compacted  sub-ballast  ol 
crusher  run  stone  was  provided,  with 
4  inches  of  standard  stone  ballast  ap- 
plied on  the  sub-ballast  in  two  lifts. 

The  railway  company's  contract  with 
the  government  provides  for  a  5-year 
deferred  construction  period  immedi- 
ately after  relocated  lines  are  placed  in 
normal  operation.  During  this  period 
provisions  are  made  for  additional  4- 
inch  track  raised  with  standard  stone 
ballast  to  be  made  in  two  2-inch  lifts. 

Railway  company  forces  did  under- 
take the  installation  of  the  track  lo- 
cated on  the  existing  right-of-way,  in- 
cluding the  tying  points  and  end  new 
track  raising. 


Due  to  the  wide  separation,  grade, 
and  location  of  the  relocated  lines  with 
the  abandoned  lines,  it  was  impossible 
to  divert  rail  traffic  to  relocated  lines 
until  the  entire  project  was  completed. 
In  March,  1973,  the  N  &  W  publicly 
advertised  for  bids  for  the  construc- 
tion of  the  new  track,  including  in- 
stallation of  traffic  control  signal  sys- 
tems on  the  Guyandot  River  Branch  on 
approximately  25  miles  of  signal  and 
communication  pole  lines.  Five  bids 
were  received  on  April  24th  and  all 
were  rejected  for  being  ridiculous  in 
price. 

The  work  was  readvertised  and  we 
were  successful  in  placing  the  con- 
tract for  labor  for  installing  the  track, 
traffic  control  signal  systems  and  pole 
lines,   which  was  awarded  on  June  9, 
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1973,  to  a  joint  venture  consisting  of 
the  Morrison-Knudsen  Company,  Inc., 
Rail-Co,  Inc.,  and  a  joint  venture  part- 
nership composed  of  Gross-Hanson  & 
Peterson  and  the  Osho  Construction 
Company,  all  of  which  operated  under 
the  true  name  of  Morrison-Knudsen, 
Inc.,  and  Associates.  The  contract  pro- 
vided for  completion  in  320  calendar 
days. 

Ties  are  pre-plated 

The  contractors  set  up  plants  for 
pre-plating  ties  at  three  locations  dur- 
ing construction.  The  pre-plated  ties 
were  hauled  to  the  grade  in  trucks  and 
lined  and  placed  on  the  roadbed.  Roll- 
er bearing  rail  rollers  were  placed  on 
the  cross  ties  at  approximately  30-foot 
intervals  to  minimize  resistance  and 
maintain  constant  accurate  alignment 
when  the  continuous  welded  rail  was 
pulled  off  the  rail  train  through  a  tran- 
sition car  to  the  ties  on  the  grade  by 
a  straddle  axle  Pettibone  Speed  Swing. 

After  the  application  of  angle  bars, 
the  contractor  proceeded  by  shoving 
the  rail  train  ahead  at  approximately 
one  mile  an  hour,  spiking  every  fifth 
tie  on  a  tangent  and  an  additional  spike 
on  short  curves  as  necessary  to  hold 
the  rail. 

Following  the  rail  train  the  spiking 
was  completed  and  then  the  rail  was 
anchored  within  specified  temperature 
ranges. 

The  application  of  insulated  joints 
and  field  welds  were  kept  behind  the 
anchoring  units.  After  anchoring,  the 
sub-ballast  was  dumped  and  regulated 
to  give  a  uniform  spread  prior  to  the 
use  of  the  auto  sled  with  hydraulic 
compaction. 

This  was  followed  by  the  first  dump 
of  ballast. 

Pole  line  work  was  kept  well  ahead 
of  rail  laying  and  the  signal  system  sub- 
contractor installed  the  signaling  after 
track  was  laid  and  the  first  lift  of  stone 
ballast   was   done. 


Initially  the  contractor's  work  pro- 
ceeded at  a  slow  pace  due  to  abnormal 
weather  conditions  and  other  matters 
that  would  lead  to  justifiable  contract 
time  extensions. 

The  railway  company  was  advised  in 
January,  1974,  that  the  Huntington 
District  Corps  of  Engineers  had  com- 
mitted to  having  traffic  diverted  over 
the  relocated  lines  on  or  before  July  1, 
1974.  That  information  had  been  re- 
layed to  Congressional  representatives 
and  higher  headquarters  and  to  the 
public  on  several  occasions. 

In  addition,  the  Corps  awarded  a 
contract  in  late  1972  for  construction 
of  the  dam,  outlet  works,  and  appurt- 
enances on  the  basis  the  river  could 
be  diverted  through  the  outlet  work  in 
July  of  1974.  On  March  1,  1974,  about 
40%  of  the  contract  for  track  laying 
had  been  completed  and  our  contrac- 
tor was  placed  on  an  accelerated  sched- 
ule with  reimbursement  on  a  direct 
cost-plus  basis.  It  called  for  comple- 
tion no  later  than  June  15,  1974.  This 
resulted  in  approximately  a  $4  million 
total  cost  for  labor,  installing  track, 
traffic  control,  signal  system,  and  pole 
lines. 

The  contractor  was  cooperative  in 
progressing  the  work  on  an  accelerat- 
ed schedule  basis  and  was  able  to  com- 
plete it  in  time  for  the  Norfolk  &  West- 
ern to  divert  the  traffic  on  June  29, 
1974. 

This  project  involved  the  most  dif- 
ficult construction  conditions  the  Nor- 
folk &  Western  has  yet  encountered. 
The  32.2  miles  of  new  trackage  and 
highway  relocation,  costing  $53  mil- 
lion, will  attest  to  the  difficulty.  Seven 
years  were  required  to  complete  the 
track  and  highway  relocations  from  the 
time  the  railway  company  entered  in- 
to a  contract  with  the  government. 
The  remoteness  of  the  area  made  it 
most  difficult  for  the  contractor  to  keep 
personnel  and  there  were  many  turn- 
overs. Inadequate  appropriations  by 
the    government    also    aggravated    the 
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conditions. 

Our  new  line  is  .8  mile  longer  than 
the  old  line  and  the  ruling  grade  west- 
ward is  plus  25%  while  the  old  line 
had  a  ruling  grade  of  1.75%,  which  rep- 
resents an  increase  in  the  ruling  grade 
for  western  movement  of  1.5%. 

The  ruling  grade  eastward  increased 
from  .69%  to  1.0%. 

The  new  line  has  57  curves.  How- 
ever, the  old  line  had  only  36.  But 
the  total  length  of  curves  on  the  new 
line  was  reduced  3  miles  over  the 
length  of  curves  over  the  old  line. 

The  continuous  welded  rail  was 
welded  in  our  welding  plant  at  Belle- 
vue,  Ohio,  and  transported  to  the  site 
on  Norfolk  &  Western  rail  trains. 
Steel  welds  were  made,  thermit  welds, 
and  I  will  show  you  pictures  of  this  se- 
quence shortly. 

Some  switches  were  paneled,  while 
others  were  constructed  by  conven- 
tional methods. 

Ballast  was  transported  in  railway 
company  cars  and  work  trains  on  the 
new  area  were  handled  by  our  loco- 
motives which  were  leased  by  the  con- 
tractor and  operated  by  their  crews. 

Prior  to  this  project,  we  had  a  re- 
striction on  welded  rail.  We  did  not  lay 
continuous  welded  rail  on  any  curva- 
ture of  over  6  deg.  We  had  laid  weld- 
ed rail  on  30  10-deg.  curves  on  this 
project  and  we  may  consider  the  use 
of  welded  rail  on  even  sharper  curves 
in  the  future  if  we  have  success  with 
this. 

Buy  old  trackage 

The  railway  company  was  success- 
ful in  purchasing  the  old  trackage  and 
bridges  from  the  abandoned  lines  from 
the  government  and  we  are  now  so- 
liciting bids  to  have  this  track  and 
bridges  removed  bv  a  contractor.  The 
old  line  was  part  of  the  Virginian  Rail- 
way, which  merged  with  the  Norfolk  & 
Western  in  1959  and  the  bridges  were 
very   sturdy.   Thev   were   designed  for 


E-75  loading.   So  needless  to  say,  we 
will  make  good  use  of  these  spans. 

I  shall  conclude  by  showing  you 
some  colored  slides,  which  I  hope  will 
emphasize  the  difficult  conditions  un- 
der which  the  project  was  completed. 
The  black  line  towards  the  bottom  of 
the  screen  is  the  diversion  or  detour 
away  from  the  reservoir  for  the  new 
line. 

This  is  a  slide  showing  the  Guay- 
andot  River  basis.  At  the  top  you  will 
see  the  Ohio  River,  and  Huntington, 
West  Virginia,  is  at  the  top  of  that. 
You  will  see  the  R.  D.  Bailey  Lake 
down  at  the  lower  part  of  the  slide. 

This  is  a  photograph  of  the  line  un- 
der construction.  You  can  see  a  tunnel 
under  construction  on  the  right  and 
heavy  rock  cutting  on  the  left. 

This  is  a  tunnel  under  construction. 
This  is  the  completed  tunnel.  There 
is   a   highway   under   this   bridge,    and 
the  tie  deck  is  on  the  bridge  awaiting 
the  rail. 

This  shows  you  the  nature  of  the 
rock  cutting  and  the  benches.  There 
is  a  tunnel  in  the  background. 

Slide  detector  fences  will  be  erected 
on  this  line.  We  are  having  a  rhubarb 
at  the  present  time  with  the  Corps  of 
Engineers.  They  don't  want  to  pay  for 
all  of  them. 

Our  main  line  goes  through  the  tun- 
nel and  the  Cub  Creek  Branch  takes 
off  to  the  right.  That  tunnel  is  also 
concrete  lined. 

This  is  a  photograph  showing  form 
work  inside  the  tunnel. 

This  is  typical  roadbed  construction. 
This  is  an  air  view  showing  typical 
construction. 

A  photograph  of  another  tunnel. 
The  tunnel  portal  you  see  in  the 
upper  right  hand  corner  of  the  picture 
is  the  main  line  and  the  work  on  the 
left  is  the  actual  diversion  tunnel  for 
the  Guyandot  River  for  the  construc- 
tion of  the  dam. 

This  is  one  of  the  railway  bridges 
being    constructed    over    Route    52    at 
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Justice,  West  Virginia. 

This  is  an  air  view  of  the  same  bridge 
and  the  road  bridge.  This  is  at  Jus- 
tice, West  Virginia. 

At  the  top  of  the  photograph,  if  you 
will  look  at  the  rock  bluffs  in  the  back- 
ground you  will  see  what  difficulties 
we  had  in  shooting  that  rock  that  close 
to  an  inhabited  town. 

This  is  another  photograph  of  the 
same  bridge  at  Justice. 

This  is  the  area  immediately  behind 
Justice,  West  Virginia,  above  the  Guy- 
andot  River. 

This  is  an  ah  view  of  a  new  tunnel 
under  construction  and  if  you  will 
look  at  the  lower  left-hand  corner  you 
will  see  the  old  line  down  below. 

This  shows  the  one  segment  just  af- 
ter it  was  cleared,  before  the  grading 
was  actually  commenced.  You  can  see 
the  old  line  off  to  the  left. 

Again,  this  is  a  photograph  of  the 
main  line  under  construction  and  the 
old  line  off  to  the  left  across  the  river. 

A  similar  scene  of  the  old  line  down 
below  and  the  new  main  line  up  high. 

Rock  pinnacles  are  a  menace 

Those  rock  pinnacles  that  you  see  at 
the  right  gave  us  a  great  deal  of  dif- 
ficulty and  resulted  in  a  lot  of  over- 
breakage  and  extra  shooting. 

Another  photograph  of  the  rock  ex- 
cavation. 

That  bluff  you  see  in  the  back- 
ground, we  now  have  the  railroad  on 
it.  The  next  slide  should  show  you  that 
railroad.  In  the  lower  right-hand  cor- 
ner is  the  old  line,  down  below. 

That's  the  beginning  of  the  Cub 
Creek  Branch.  The  tunnel  on  the  left 
side  of  the  photograph  is  the  main  line. 

A  general  view  showing  the  terrain. 

Here  is  another  of  those  pinnacles 
I  spoke  of.  They  are  very  dangerous. 
You  don't  know  when  they  are  coming 
down.  And,  of  course,  we  had  to  take 
them  down  when  thev  were  above  the 
right-of-way.  The  road  below  is  tem- 
porary. 


The  new  line  will  be  on  the  right 
and  the  old  line  on  the  left. 

This  is  a  photograph  on  the  Cub 
Creek  Branch.  The  roadbed  for  the 
railway  is  up  on  the  rock  shelf  and  the 
relocated  highway  is  down  paralleling 
the  river. 

This  photograph  shows  the  roadbed 
on  the  right  and  the  highway  and  the 
old  line  on  the  left. 

This  is  another  photograph  of  the  first 
bridge  on  the  Cub  Creek  Branch,  751 
feet  long  and  175  feet  above  the  water. 

This  is  another  photograph  of  the 
same  bridge. 

The  same  bridge — and  you  will  see 
the  old  line  off  to  the  left. 

This  photograph  was  taken  from  the 
new  highway  bridge,  which  is  equal  to 
the  height  of  the  railway  bridge. 

Another  view  of  the  branchline  and 
highway  relocation. 

This,  too,  is  another  photograph  on 
the  Cub  Creek  Branch  and  highway 
relocation. 

This  is  the  same  thing. 

This  is  a  photograph  on  the  Cub 
Creek  Line  and  shows  you  the  hazard- 
ous conditions  under  which  the  ex- 
cavating crews  worked. 

The  roadbed  under  construction. 

This  is  on  the  main  line  and  is  one 
of  the  areas  that  has  been  subjected  to 
some  minor  sliding  and  we  will  have 
slide  fences   installed. 

This  is  a  box  culvert  under  construc- 
tion with  the  old  line  on  the  left.  This 
is  near  the  extreme  east  end  of  the  di- 
version. 

This  is  one  of  the  bridges  under  con- 
struction. 

That's  a  rock  fill  carrying  the  main 
line. 

More  roadbed  construction,  with  the 
old  line  off  to  the  right. 

More  roadbed  construction. 

This  is  an  air  view  of  the  tunnel 
and  diversion  tunnel  for  the  river  at 
the  site  of  the  dam. 

A  photograph  of  Justice,  West  Vir- 
ginia. The  contractor  filled  up  the  riv- 
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er  nearly  every  time  he  made  a  shot 
and  the  Corps  of  Engineers  were  right 
on  his  back.  They  wouldn't  let  him 
proceed  until  he  had  cleaned  it  out. 

Again,  this  shows  the  rugged  coun- 
try through  which  this  railroad  was 
built. 

You  can  see  the  old  line  off  to  the 
left. 

This  photograph  shows  the  high 
bridge  on  the  Cub  Creek  Branch  and 
the  highway  bridge,  also,  in  the  fore- 
ground. 

We  employ  ballast  also  on  the  tun- 
nel section,  as  you  can  see,  and  con- 
crete floors.  Our  signal  lines,  commu- 
nication lines,  are  run  through  the  con- 
duit placed  in  the  tunnel  wall  at  the 
right. 

Another  air  view  of  dam,  showing 
the  tunnel. 

An  air  view  of  the  entire  town  of 
Justice. 

In  the  background  you  will  see  our 
main  line — rather,  in  the  foreground. 
Our  main  line  has  gone  through  the 
tunnel,  and  has  gone  over  to  a  junc- 
tion. The  track  you  see  going  off  to 
the  upper  left  is  the  Morri  Branch. 

Here  is  another  photograph  of  the 
junction  of  the  Morri  Branch  with  the 
main  line.  The  main  line  runs  from 
right  to  left  across  the  bridge. 

This  is  track  construction  sequence 
used  by  the  contractor.  Some  pieces  of 
the  machinery  were  not  used  but  in 
general  that  is  the  way  he  went  about 
it. 

As  I  mentioned  in  my  talk,  we  used 
some  panel  turnouts  while  others  were 
built  in  the  field. 

We  preplated  ties  and  hauled  them 
to  the  site  in  trucks.  We  ran  a  test  to 
determine  if  we  were  getting  a  better 
job  with  the  preplated  ties  and  we 
found  we  were.  We  have  a  little  ear 
that  measures  gauge  and  cross  level  and 
we  suspicioned  we  were  getting  a  bet- 
ter job  with  the  preplated  ties  and  we 
built  some  of  the  track  using  the  con- 
ventional methods  and  ran  the  car  over 


it  and  it  proved  we  were  getting  better 
alignment  and  gauge  on  the  rails  by 
preplating. 

That  five  inches  of  sub-ballast  was 
placed  on  the  grade  and,  of  course, 
later  would  be  compacted  hydrauli- 
cally  with  the  autosled. 

This  is  one  of  the  rail  shoes  we  used 
to  guide  the  rail. 

This  shows  the  bridge  ready  for  the 
rail. 

Getting  ready  for  the  rail. 

This  shows  the  rail  train  on  the  Cub 
Creek  Branch. 

Another  photograph  of  the  rail 
train. 

This  is  one  of  the  metal  plugs  or 
shims  we  used  in  laying  welded  rail. 

We  heated  the  rail  because  some  of 
the  rail  was  laid  during  cold  weather. 

This  is  a  sequence  showing  the  Or- 
gotherm  weld. 

This  is  a  photograph  of  the  autosled 
in  action.  We  broke  the  rail  on  three 
different  occasions  using  that  sled.  If 
you  have  any  faults  in  the  track,  that 
will  find  it. 

You  can  see  the  hydraulic  compac- 
tor unit  on  the  left  side  there.  This 
unit  was  towed  by  our  locomotives. 

That  is  a  shot  of  this  hydraulic  com- 
pactor. You  can  see  the  portion  at  the 
left  where  it  is  being  compacted  and 
I  might  add  it  did  an  excellent  job. 

This  is  a  switch  heater  of  the  tvpe 
we  use  in  that  part  of  the  country. 

This  is  another  view  of  the  switch 
heater. 

This  is  an  M  &  L  rail  loader  which 
we  installed  on  this  line. 

Another  view  of  the  welder. 

This  is  a  view  of  the  finished  rail- 
road. 

That's  the  branch  line. 

Another  view  of  the  rail  train  work- 
ing. 

Another  view  of  the  sled. 

Another  rail  loader. 

This  is  the  main  line.  The  one  off  to 
the  left,  across  the  bridge,  is  the  Mor- 
ri Branch. 
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This  is  the  main  line  and  passing 
siding  in  the  yard  track. 

This  is  the  main  line. 

Also  on  the  main  line. 

This  will  give  you  some  idea  of  our 
problem  with  falling  rock  and  calling 
on  the  requirement  for  slide  fences. 

This  is  a  little  machine  I  told  you  we 
made  in  our  shops.  It  measures  gauge 
and  cross  level,  which  we  ran  over  the 
track  prior  to  acceptance. 

This  is  a  view  of  the  printout  inside 
the  machine.  We  used  this  machine  al- 
most continuously  and  it  gives  the 
roadmaster  the  tapes  so  he  can  make 
any  corrections. 

This  is  a  photograph  of  the  first 
train  over  our  new  line.  That  is  a 
Southern  Railway  Svstem  steam  loco- 
motive pulling  a  rail  buffs  excursion 
trip  and  the  locomotive  leading  the 
train,  we  had  to  put  that  on  to  assist 
the  steam  locomotive  on  some  of  the 
grades.  It  is  painted  red,  white,  and 
blue  to  celebrate  our  nation's  birth. 

I  want  to  thank  you  for  letting  me 
share  your  program  with  you.  It  has 
been  a  real  privilege  for  me  to  appear. 
(Applause) 

President  Runde:  Thank  you,  Mr. 
Durham.  I'm  sure  all  present  will  agree 
that  was  indeed  a  tough  new  line  con- 
struction project. 

I  wonder  if  anyone  in  the  audience 
has  any  questions  they  would  like  to 
ask  Mr.  Durham? 

Mr.  Dove:  Did  vou  run  through  some 
coal  seams? 

Mr.  Durham:  A  few  coal  seams,  but 
not  many. 

President  Runde:  Any  further  ques- 
tions?   If    not,    thank    vou    again,    Mr. 


Durham,  for  a  very  interesting  presen- 
tation. 

At  this  time,  I  was  supposed  to  an- 
nounce the  registration  as  of  now  but 
we  have  lost  our  lines  of  communica- 
tion. But  I  would  like  to  repeat  that 
as  of  five  o'clock  last  night  there  were 
332  roadmaster  members,  157  associ- 
ate members,  and  319  guests,  for  a  to- 
tal of  808. 

And  the  B  &  B  Association  had  111 
members,  25  associates,  and  129  guests, 
for  a  total  of  265. 

There  were  159  unclassified  regis- 
trations, for  a  grand  total  of  1232.  We 
are  also  informed  that  we  have  regis- 
tered guests  from  Australia,  Brazil, 
South  Africa,  England,  Mexico,  Aus- 
tria, Argentina,  Rhodesia,  France,  and 
Venezuela. 

There  will  be  no  program  this  after- 
noon here  at  the  hotel,  and  you  are  all 
invited  by  REMSA  to  visit  the  exhibits 
at  the  International  Amphitheater.  Free 
bus  transportation  is  available,  as  Mr. 
Martin  told  you,  at  the  Monroe  Street 
entrance  to  the  hotel. 

Right  now  would  be  a  good  time  to 
register  if  you  have  not  already  done 
so.  You  may  do  so  out  in  the  lobby. 

We  will  meet  again  here  tomorrow 
morning  in  joint  session  at  8:30  A.M. 
And  until  about  9:45  A.M.  Then  we 
will  reconvene  into  separate  sessions. 
The  Roadmasters  will  meet  here  in 
the  Red  Lacquer  Room.  The  B&B  As- 
sociation will  meet  in  the  Adams  Room 
on  the  sixth  floor. 

Do  you  have  anything  to  add,  Mr. 
Autrey?  If  not,  this  session  is  recessed 
until    8:30   tomorrow   morning. 
.  .  .  Recessed  at  11:22  A.M.  .  .  . 
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Wednesday,    October    2,     1974 


The  Wednesday  morning  Session, 
October  2,  1974,  was  called  to  order 
at  8:40  o'clock,  President  Autrey  pre- 
siding. 

President  Autrey:  Will  the  meeting 
please  come  to  order. 

For  your  information,  the  registra- 
tion as  of  five  o'clock  last  night  in  the 
Roadmasters  Association,  we  had  476 
members  registered,  220  associates,  and 
804  guests,  for  a  total  of  1500. 

In  the  B  &  B  Association,  135  mem- 
bers registered,  30  associate  members, 
and  179  guests,  for  a  total  of  344. 

We  have  52  foreign  registrants.  And 
all  of  this  adds  up  to  1896  people.  A 
very  good  registration.  There  are  oth- 
ers registering  today,  so  it  looks  like 
we  may  go  over  the  2,000  mark. 

We  also  have  150  ladies  who  have 
registered. 

The  foreign  registrants  whom  I  men- 
tioned came  from  Australia,  Brazil, 
South  Africa,  London,  Mexico,  Aus- 
tria, Rhodesia,  France,  Chile,  Venezu- 
ela, Gennany,  Malaysia,  and  Argen- 
tina. I  don't  know  whether  this  is  a 
record  or  not  but  it  certainly  is  a  good 
representation  from  all  over  the  world. 
If  we  have  some  of  those  foreign 
guests  with  us  this  morning,  will  you 
please  stand  so  that  we  may  see  you 
and  recognize  you?  (None)  Well,  we 
had  a  couple  who  registered  this  morn- 
ing and  we  felt  sure  they  would  be 
with  us.  Anyway,  they  have  been  here 
and  they  are  visiting  our  Associations. 

On  the  program  I  might  mention 
that  your  printed  program  shows  we 
will  have  a  recognition  of  the  Past 
Presidents  of  each  Association  in  the 
Joint  Session  but  we  have  decided  it 
would  be  more  appropriate  to  do  this 
in  the  separate  sessions,  so  we  are 
going  to  postpone  the  recognition  of  the 


Past  Presidents  until  we  meet  in  the 
separate  sessions.  Mr.  Runde. 

President  Runde:  As  you  recall,  yes- 
terday I  introduced  the  members  of  the 
B  &  B  Association  and  quite  a  few  of 
them  could  not  be  here  because  of  their 
duties.  Most  of  them  have  turned  up 
this  morning  and  at  this  time  I  would 
like  to  introduce  them.  I  would  like 
each  to  stand  as  his  name  is  called  and 
please  withhold  your  applause  until  all 
have  been   introduced. 

At  my  extreme  right  is  Mr.  McMas- 
ter,  engineer,  facilities  &  structures, 
B  &  L  E.  Railway,  who  is  a  Director. 

Mr.  O.  C.  Denz,  supervisor,  build- 
ing maintenance,  Milwaukee  Road,  a 
Director. 

Mr.  W.  E.  Brakensiek,  bridge  engi- 
neer, Missouri  Pacific,  a  Director. 

Mr.  W.  R.  Hyma,  bridge  engineer, 
Systems,  Santa  Fe,  a  Director. 

Mr.  C.  A.  Hughes,  assistant  en°;i- 
neer,  bridges,  Southern  Pacific  Trans- 
portation Company,  a  Director,  but  he 
could  not  be  with  us  today. 

Mr.  J.  W.  Davidson,  assistant  direc- 
tor, bridge  engineering,  Burlington 
Northern,  a  Director. 

Mr.  W.  C.  Sturm  would  be  the  next 
gentleman.  Apparently  he  has  become 
messed  up  in  some  of  our  Chicago 
traffic.  Wally  is  a  senior  designer  with 
the  E.  J.  &  E.  Railroad  and  is  a  Di- 
rector. 

Mr.  W.  S.  Stokely,  construction  en- 
gineer, Illinois  Central  Gulf  Railroad, 
a  Director. 

Mr.  D.  C.  Gould,  assistant  struc- 
tural engineer.  Union  Pacific,  a  Di- 
rector. 

Mr.  W.  H.  Huffman,  retired  assist- 
ant vice  president  and  chief  engineer, 
Chicago  &  North  Western,  is  our 
Treasurer. 
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Mr.  W.  H.  Rankin,  Si\,  structural 
engineer,  St.  Louis-San  Francisco,  and 
is  our  3rd  Vice  President. 

Mr.  J.  R.  Williams,  engineer,  bridg- 
es, Rock  Island  Lines,  our  2nd  Vice 
President. 

Mr.  J.  J.  Ridgeway,  director,  engi- 
neering services,  B.  &  L.  E.,  is  our  1st 
Vice  President. 

You  may  now  applaud.  (Applause) 

The  next  gentleman  will  be  intro- 
duced a  little  later  in  the  program. 

I  will  turn  it  over  to  Mr.  Autrey. 

President  Autrey:  We  also  have  some 
of  our  Directors  here  this  morning  who 
were  not  here  yesterday  and  I  would 
like  to  introduce  those  at  this  time. 

Beginning  at  my  extreme  left,  Mr. 
Hank  Halm,  director  of  public  works, 
engineering,  Chicago  &  North  West- 
ern. 

Next,  we  have  Mr.  Bob  Dove,  who 
is  associate  editor,  Railway  Track  & 
Structures,  and  does  a  great  job  for 
us  every  year  in  getting  out  the  An- 
nual Proceedings. 

Next,  we  have  Mr.  A.  C.  Parker, 
chief  engineer,  maintenance  of  way, 
L.  &  N.  Railroad,  a  Director  of  the 
Roadmasters. 

The  next  chair  is  vacant.  It  was  to 
be  occupied  by  Prof.  W.  W.  Hay,  pro- 
fessor of  railway  civil  engineering  at 
the  University  of  Illinois.  Hopefully, 
Dr.   Hay  will  show  up  a  little  later. 

Next,  we  have  Mr.  M.  S.  McClen- 
don,  general  roadmaster,  system,  the 
Frisco. 

Next,  Mr.  Al  Barr,  engineer,  main- 
tenance of  way,  Penn-Central. 

Next,  Rus  Frame,  district  engineer. 
Southern  Pacific,  and  a  Director. 

Next,  Mr.  Frank  McGuigan,  con- 
struction engineer,  Missouri  Pacific, 
and  a  Director. 

Next,  Mr.  W.  H.  Johnson,  general 
roadmaster,  SCL,  1st  Vice  President 
of  the  Association. 

You  may  now  applaud.  (Applause) 
The  next  gentleman  we  have  at  the 
platform  this  morning  is   president  of 
the  Illinois  Northern  Railway  and  op- 


erating vice  president  for  the  Santa  Fe, 
Mr.  Larry  Cena.  (Applause) 

Introduction  of  John  S.  Reed 

Our  first  speaker  today  is  an  admit- 
ted rail  fan.  He  has  been  interested  in 
railroads  ever  since  his  family  took  him 
out  west  on  the  old  California  Limited 
when  he  was  still  a  boy. 

As  a  teen-ager,  he  and  several  bud- 
dies jointly  owned  a  Stanley  Steamer 
that  they  converted  into  what  looked 
like  a  steam  locomotive  and  reportedlv 
scared  the  wits  out  of  a  few  good  Chi- 
cagoans  who  happened  to  meet  it  on 
the  sheet. 

After  he  graduated  from  Yale,  he  ap- 
plied for  work  on  the  Santa  Fe  as  a 
locomotive  fireman,  at  which  time  Art 
Vince,  chief  mechanical  officer,  is  re- 
ported to  have  told  him  that,  and  this 
is  a  quote,  "There  has  never  been  a 
Yale  man  who  has  been  man  enough 
to  fire  one  of  my  steam  locomotives." 

So  they  put  him  to  work  in  the  Test 
Department,  working  on  a  rail  detec- 
tor car. 

During  World  War  II  he  served  on 
destroyer  duty  with  the  U.  S.  Navv 
and  was  released  in  1946  as  Lieut. 
Commander. 

After  the  war  he  returned  to  Santa 
Fe  and  rose  through  the  ranks  of  the 
Operating  Department  as  transporta- 
tion inspector,  trainmaster  and  super- 
intendent, before  he  returned  to  Chi- 
cago in  1954  as  assistant  to  vice  presi- 
dent. 

He  became  executive  assistant  to  the 
president  in  1957  and  vice  president  of 
finance  in  1959,  vice  president  of  the 
Executive  Department  in  1964,  presi- 
dent in  1967,  president  and  chief  ex- 
ecutive officer  in  1968,  and  since  1973 
has  been  chairman,  president,  and  chief 
executive  officer. 

He  has  always  been  an  advocate  of 
good   maintenance-of-way. 

It  is  a  pleasure  for  me  to  introduce 
a  man  who  is  a  believer  in  what  you 
and  I  are  trying  to  do — my  boss — Mr. 
John  S.  Reed.  (Applause) 


Trends   and    Influences  at   Work 
In   the  Railroad    Industry 


By  JOHN  S.  REED 

Chairman   and  Chief   Executive   Officer,   Santa   Fe 


John  S.  Reed 


Thank  you,  Bill  Autrey,  and  fellow 
members  of  the  two  associations  who 
are   gathered  here  today. 

It  is  a  special  pleasure  for  me  to 
have  the  opportunity  to  meet  with  your 
Associations  again  today  because  I 
know  of  no  other  group  of  railroad 
managers  who  are  so  close  to  so  many 
of  the  day-to-day  challenges  facing  our 
industry.  It  is,  after  all,  the  third  of  a 
million  miles  of  roadbed  and  track  of 
which  you  are  the  custodians  which 
give  our  industry  its  name.  Today  you 
have  your  share  of  problems — some  of 
them  more  or  less  aggravated  versions 
of  the  type  you  have  always  faced — 
but  others  of  a  much  more  perplexing 
and  complex  type  that  tend  to  baffle 
solution.  Yet  if  the  problems  of  you 
who  build   and  maintain  our  trackage 


cannot  be  solved,  no  number  of  new 
locomotives  or  rolling  stock,  no  chang- 
es in  rates,  no  advanced  computer  ap- 
plications, and  no  speeches  by  railroad 
presidents  are  going  to  produce  a  pros- 
perous future  for  the  railroads. 

I  know  that  some  of  these  more 
frustrating  problems  are  being  attack- 
ed in  a  very  sophisticated  manner  by 
such  programs  as  the  Track-Train  dy- 
namics projects  in  California  and  at 
Pueblo,  Colorado,  and  at  the  test-track 
section  located  on  the  Santa  Fe  out  in 
Kansas.  However,  I  also  realize  that 
many  other  matters  of  importance  are 
being  discussed  at  your  meetings  this 
week  and  it  would  probably  be  more 
productive  for  me  to  sit  and  listen  to 
you  rather  than  for  you  to  hear  from 
me.  Over  the  years,  I've  found  that  if 
I  really  want  to  know  what's  going  on 
on  the  railroad  I'd  better  get  out  to 
where  I  can  hear  what  roadmasters, 
trainmasters,  foremen,  and  chief  clerks 
have  to  say.  Because  they  are  out 
where  the  wheels  are  turning,  they  are 
often  in  a  position  to  see  the  immedi- 
ate operating  situation  much  clearer 
than  someone  who  is  removed  from  the 
action. 

Often  when  called  upon  to  make  a 
decision  in  Chicago  that  may  have  to 
be  carried  out  by  a  division  engineer 
or  roadmaster  in  Winslow,  Arizona,  or 
Clovis,  New  Mexico,  I  worry  about 
how  the  instructions  are  interpreted 
and  understood.  We  sometimes  have 
the  same  trouble  in  communications 
that  Abe  Gibron  of  the  Chicago  Bears 
experienced  last  Sunday.  Those  of  you 
who    saw    the    game    will    recall    that 
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through  some  "foul-up"  in  communi- 
cations, the  coach  simply  could  not  get 
his  team  to  understand  what  plays  were 
to  be  run  during  the  last  two  minutes 
of  the  game.  As  a  result,  the  Bears 
stood  around  in  confusion  and  lost  a 
golden  opportunity  to  win  a  last  min- 
ute victory.  Their  predicament  was 
surprisingly  similar  to  the  old  football 
story  that  I  recall  from  my  college 
years.  Football  joke — ending  "I  was 
thinking  I  had  to  be  playing  for  the 
dumbest  damn  coach  in  the  country.") 

As  that  little  story  points  out,  some- 
times it's  easy  to  have  your  thoughts 
misunderstood  when  you  do  a  lot  of 
talking.  But  that's  a  risk  I'll  have  to 
take  today  since  your  program  calls  for 
me  to  speak  even  if  I  might  end  up 
sounding  like  "the  dumbest  coach  in 
the  country." 

Actually,  I  found  it  very  difficult  to 
decide  exactly  what  I  should  talk  about 
today.  I  can't  tell  you  much  you  don't 
already  know  about  present  rail  oper- 
ations. It  has  been  said  by  some  people 
that  railroad  officers  shouldn't  be  wast- 
ing their  own  time  or  that  of  their  lis- 
teners talking  to  each  other  about  our 
problems,  but  that  they  would  instead 
be  spending  their  efforts  more  fruit- 
fully in  talking  to  outside  groups  and 
spreading  the  gospel  where  it  is  so  bad- 
ly needed.  This  idea  has  some  merit, 
but  I  don't  fully  agree  with  it  because 
I  think  that  a  group  such  as  yours  is 
also  a  most  valuable  forum,  and  there 
are  perhaps  certain  areas  of  our  busi- 
ness with  which  you  are  not  too  fa- 
miliar due  to  your  close  attention  to 
day-to-day  operations.  So  I  feel  that  if 
I  can  share  a  few  thoughts  with  you 
as  to  the  trends  and  influences  at  work 
in  our  industry  today,  touching  on  some 
of  the  bright  spots  and  dark  spots,  per- 
haps each  of  you  can  become  a  some- 
what more  effective  spokesman  for  the 
railroad  industry  in  your  associations 
with  people  in  your  communities. 

At  the  outset,  let  me  say  that  for 
three  days  out  of  the  past  ten,  I  have 


undergone  the  unusual  experience  of 
hearing  the  collective  woes  of  the  en- 
tire American  economy  as  expressed  at 
the  President's  conferences  on  inflation. 
If  we  railroaders  think  we  have  trou- 
bles— as  indeed  we  do — I  can  assure 
you  that  we  have  lots  of  company.  At 
a  time  when  the  country  doesn't  really 
know  where  it  is  heading,  every  busi- 
ness enterprise  seems  deeply  troubled 
in  its  attempt  to  determine  how  it  can 
continue  as  a  viable  business.  To  com- 
pound the  problem,  there  seem  to  be 
about  four  remedies  offered  for  everv 
economic  ill. 

Well,  let's  take  a  look  at  the  bright 
side  of  things  in  our  own  business.  On 
the  brighter  side,  I  see  the  following: 

Most  efficient  user  of  fuel 

(1)  First  there  is  the  dual  role  the 
railroads  will  play  in  solving  the  na- 
tion's energy  crisis  by  being  a  trans- 
porter for  the  growing  coal  industry,  as 
well  as  being  the  most  efficient  user  of 
fuel  of  all  the  overland  carriers  of  gen- 
eral commodities.  For  a  great  many 
months,  in  interviews  and  talks  to  pub- 
lic groups,  I  have  endeavored  to  stress 
this  role  of  the  railroads  as  conservers 
of  energy,  but  in  recent  weeks,  prompt- 
ed by  the  temporary  easing  of  the  fuel 
crisis,  there  has  appeared  to  be  a  pub- 
lic de-emphasis  and  loss  of  interest  in 
energy.  After  hearing  the  conclusions 
and  recommendations  of  many  leading 
economists  at  the  recent  Summit  Con- 
ferences, including  the  public  plea  for 
energy  conservation  made  by  the  Pres- 
ident himself,  I  think  that  the  energv 
saving  role  of  the  railroads  will  once 
again  come  to  the  fore.  It  was  made 
perfectly  clear  at  the  Conference  that 
the  campaign  on  energy  conservation 
is  essential  to  solving  inflation.  It  was 
also  made  equally  clear  that  fuel  sav- 
ing is  vitally  needed  to  relieve  Ameri- 
ca's dependence  on  the  Middle  Eastern 
oil  producing  nations  and  to  assure  sur- 
vival of  this  country's  position  of  world 
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leadership. 

It  was  gratifying  to  me  to  hear  at 
the  Conference  frequent  urgings  that 
this  nation  should  return  to  basic  fun- 
damentals. Perhaps  the  reason  this 
pleased  me  was  that  this  theme  jibes 
so  neatly  with  Santa  Fe's  own  televi- 
sion commercials,  in  which  we  pro- 
claim the  theme  that  railroading  itself 
is  a  return  to  basics — the  basic  econ- 
omy of  the  flanged  steel  wheel  on  the 
steel  rail,  without  which  we  would  not 
be  in  business  at  all.  This  carries  the 
suggestion  that  if  railroads  didn't  exist 
today  thev  would  soon  have  to  be  in- 
vented. Most  of  us  who  have  seen  the 
abuses  and  burdens  heaped  upon  the 
railroad  industry  in  the  past  50  years 
realize  that  if  it  were  not  for  our  basic 
efficiency  we  would  have  long  since 
disappeared  from  business.  As  it  is,  I 
think  we  can  all  take  comfort  and  en- 
couragement in  knowing  that  when  it 
comes  to  fundamentals  we  are  on  the 
right  team. 

(2)  The  second  encouraging  item 
that  I  observe  is  the  significantly  im- 
proved relationship  with  the  railroad 
unions  at  both  the  national  and  the 
local  level.  This  is  something  that  has 
been  worked  at  bv  both  sides  and  it 
has  allowed  us  to  exchange  construc- 
tive views  on  a  number  of  important 
subjects.  Most  importantly,  it  has  en- 
abled us  for  the  first  time  to  make  prog- 
ress toward  gaining  the  support  of  our 
unions  on  non-controversial  legislative 
matters,  the  enactment  of  which,  bv 
improving  the  lot  of  the  industry,  in- 
escapably acts  to  improve  the  welfare 
of  our  employees  as  well.  The  most 
timely  examples  of  this  kind  of  coop- 
eration are  found  in  our  joint  efforts  to 
enact  amendments  to  transportation 
legislation  as  exemplified  in  the  so- 
called  Surface  Transportation  Act,  and, 
more  dramatically,  in  the  recent  pass- 
age by  spectacular  majorities  of  legis- 
lation to  modernize  the  Railroad  Re- 
tirement law.  At  long  last  we  are  get- 
ting a  feeling  of  all  being  in  the  same 


boat,  with  a  vast  community  of  inter- 
ests between  employers  and  employees. 

(3)  Thirdly,  there  is  some  indication 
that  the  industry  is  holding  its  own  in 
attracting  its  share  of  the  transporta- 
tion market.  As  the  need  for  transpor- 
tation grows  in  the  remainder  of  this 
century,  the  level  of  railroad  business 
should  continue  to  rise,  at  least  to  the 
extent  that  the  laws  of  economics  are 
permitted  to  operate. 

(4)  There  is,  I  believe,  a  resurgence 
in  interest  in  railroad  careers.  We  are 
attracting  bright  young  men  and  wom- 
en with  the  enthusiasm,  education  and 
interest  that  bodes  well  for  our  future. 
I  would  re-emphasize  women.  While 
railroads  have  long  been  substantial 
employers  of  women,  they  have  admit- 
tedly been  predominantly  used  in  cleri- 
cal and  secretarial  jobs.  Now  we're  ex- 
periencing a  sharp  increase  in  the  num- 
ber of  competent  young  ladies  who  are 
capable  of  occupying  responsible  posi- 
tions in  such  diverse  fields  as  market- 
ing and  sales,  environmental  and  tech- 
nical matters,  and  real  estate  develop- 
ment. In  the  more  down-to-earth  mat- 
ters, we  also  employ  women  as  switch- 
men and  trainmen,  and  at  this  date  on 
the  Santa  Fe  I  am  pleased  to  say  that 
we  have  several  women  locomotive  en- 
gineers and  they  are  doing  a  fine  job. 

(5)  Lastly,  there  are  some  recent 
signs,  albeit  perhaps  temporary  ones, 
that  many  railroads  are  slowly  creep- 
ing back  toward  a  financial  return  on 
their  investment  more  respectable  than 
the  starvation  diet  of  less  than  3%  that 
has  prevailed  in  the  recent  past.  In 
these  inflationary  times,  this  rate  of  re- 
turn can  fluctuate  rapidly  up  or  down, 
but  much  will  depend  upon  our  wis- 
dom in  the  selection  of  new  capital  in- 
vestments— a  decision  in  which  many 
of  you  gentlemen  will  have  an  increas- 
ingly important  role. 

There  are  dark  clouds 

On  the  negative  side  of  things,  the 
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industry's  future  appears  to  have  sev- 
eral black  clouds  hanging  over  it.  First 
and  foremost  is  the  historic  long  term 
inability  of  the  railroads  to  generate  a 
level  of  earnings  sufficient  to  support 
the  necessary  investment  in  new  equip- 
ment— about  which  I  will  say  more  in 
a  moment.  We  are  all  aware  of  the  ag- 
gravated form  that  this  has  taken  in 
the  Northeast  portion  of  the  United 
States.  However,  the  several  significant 
receiverships  in  that  region  are  merelv 
extreme  cases  of  the  same  malady  that 
has  afflicted  other  carriers  in  other  re- 
gions. The  American  railroads  form  a 
giant  unified  network  with  many  com- 
panies depending  on  interchange  of 
cars  with  their  connecting  lines  for 
50%  or  more  of  their  traffic.  From  a 
service  point  of  view,  it  is  a  question 
of  the  chain  being  no  stronger  than  its 
weakest  link.  Customers  dependent  on 
interline  connections  for  handling  their 
traffic  are  interested  only  in  the  total 
service  collectively  produced,  and  all  it 
takes  is  the  disability  of  one  of  the  rail- 
way participants  in  that  chain  to  lose 
valuable  business  for  all  of  us.  Resolu- 
tion of  the  Northeast  problem  is  prob- 
ably the  most  complex  transportation 
task  ever  assigned  to  anyone.  Needless 
to  say,  most  railways  are  contributing 
valuable  talent  and  the  time  of  experi- 
enced officers  to  help  in  the  solution, 
particularly  in  the  matter  of  plant  re- 
habilitation studies  and  program  devel- 
opment. Unfortunately,  the  resolution 
of  the  Northeastern  problem  is  still  on 
somewhat  shaky  ground,  with  chal- 
lenges being  made  to  the  constitution- 
ality of  the  legislation  that  will  hope- 
fully lead  to  a  successful  outcome.  I 
think  we  can  all  agree  that  a  restora- 
tion of  the  viability  of  the  eastern  rail- 
road system  is  absolutely  essential. 

A  second  major  problem — much  clos- 
er to  your  hearts — lies  in  the  fact  that 
throughout  the  country  there  seems  to 
be  a  growing  problem  of  keeping  the 
steel  wheel  on  the  steel  rail.  Derail- 
ments today   are   more   costly  and  far 


more  widely  publicized  because  of  the 
volatile  nature  of  some  of  the  lading 
involved.  This  is  compounded  by  the 
growth  of  our  cities,  with  highly  popu- 
lated commercial  and  residential  prop- 
erties bordering  high-density  rail  lines 
and  major  freight  yards.  In  all  fairness 
to  the  track  men,  however,  the  most  re- 
cent and  spectacular  accidents  have 
been  caused  not  by  any  track  or  wheel 
problem,  but  rather  by  improper  han- 
dling and  switching  in  train  yards;  by 
damage  to  our  facilities  perpetrated  by 
outsiders;  and  by  the  inadequate  con- 
tainment or  chemical  instability  of  the 
shipments  themselves. 

Whatever  the  cause,  we  are  develop- 
ing an  unfortunate  image  that  has  been 
aided  and  abetted  by  sensational  cov- 
erage afforded  by  new  media  which  did 
not  exist  very  many  years  ago.  Never- 
theless there  is  encouragement  even  in 
this  area  because  we  are  attacking 
these  problems  vigorously.  The  cooper- 
ative research  that  has  been  conducted 
for  several  years  by  the  A.A.R.  and  var- 
ious manufacturers  and  shippers  to  de- 
velop and  improve  tank  car  design  is 
in  advanced  stages.  So  far  as  reducing 
derailments  is  concerned,  we  seem  to 
have  been  afflicted  to  some  degree  sim- 
ply by  inadequately  maintained  track 
— a  condition  that  is  the  kind  of  thins 
that  we  can  really  get  our  teeth  into 
with  improved  earnings.  Rut  a  far  more 
distressing  type  of  derailment  has  pre- 
vailed on  even  the  most  highly  main- 
tained railroads — the  "spooky"  derail- 
ment which  gives  cause  for  much  deep- 
er concern.  Fortunatelv  we  are  well 
along  in  our  fundamental  research  with 
such  programs  as  the  California  and 
Kansas  projects  mentioned  earlier,  and 
I  am  fully  confident  that  we  will  solve 
our  problems  in  the  same  manner  that 
railroad  men  have  always  overcome 
their  difficulties  in  the  past. 

The  final  two  areas  of  concern  on 
which  I  would  like  to  spend  the  re- 
mainder of  my  time  this  morning  in- 
volve, first,  the  growing  trend  for  local, 
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state  and  federal  governments  to  estab- 
lish so  many  standards,  regulations, 
guidelines,  reports,  and  programs  that 
we  are  finding  it  difficult  to  make  our 
free  enterprise  system  work.  And  final- 
ly, we  have  the  terrible  impact  of  a 
rampant  inflation,  which  produces  its 
heaviest  toll  on  industries  such  as  ours 
which  are  both  capital  and  labor  in- 
tensive. 

Government  intrusion  in  business 

Our  problem  with  Government  is  not 
unique  to  railroads,  but  our  history  in- 
dicates that  the  railway  industry  could 
provide  an  early  target  for  those  who 
prefer  Government  ownership  and  cen- 
tralized planning  to  the  free  market 
mechanism  which  has  served  our  na- 
tion for  almost  200  years.  Strict  gov- 
ernment regulation  of  course  is  some- 
thing we  have  lived  with  for  a  long 
time.  As  our  railroad  representative 
testified  at  the  recent  conference  on 
inflation,  we  have  been  operating  with 
the  strictest  of  controls  on  the  prices 
we  charge  to  our  customers,  but  with- 
out controls  on  the  costs  which  our  sup- 
pliers can  charge  us.  I  firmly  believe 
that  the  continued  government  intru- 
sion in  our  business — which  in  the  ex- 
treme form  could  end  with  government 
ownership — is  our  most  pressing  long- 
range  concern. 

If  there  are  any  doubters  among  you 
that  the  various  levels  of  government 
are  becoming  increasingly  involved  in 
business,  I  suggest  the  following  exer- 
cise. Draw  up  a  list  of  reports  to  gov- 
ernmental agencies  that  you  and  your 
employers  must  now  file  that  were  not 
required  ten  years  ago  (EEOC,  OSHA, 
FRA,  EPA,  ICC,  etc.).  Then  make  a 
list  of  governmental  reports,  if  you  can 
find  any,  which  have  been  eliminated 
in  the  last  ten  years;  compare  the  1965 
budget  and  number  of  employees  work- 
ing for  the  various  business-connected 
departments  and  regulatory  agencies  of 
the  government  with  their  budget  and 


work  force  this  year;  visit  Washington, 
D.C.,  and  note  the  buildings  recently 
completed  and  under  construction  to 
house  expanding  government  activity — 
or,  if  you  live  in  a  city  of  any  size, 
make  a  similar  survey  of  new  govern- 
ment buildings  in  your  home  town;  or 
check  the  interview  schedule  in  a  col- 
lege placement  office  to  find  out  how 
many  government  agencies  are  out 
there  competing  with  us  for  the  recent 
graduate. 

If,  after  all  of  this,  you  reach  the 
conclusion  there  is  a  dramatic  growth 
in  the  size  of  government  and  its  im- 
pact on  our  day-to-day  business  and 
general  economy,  the  next  question 
might  be  "Why  has  this  growth  oc- 
curred?" 

One  reason,  I  suppose,  is  that  there 
seems  to  be  a  natural  tendency  for  or- 
ganizations of  all  types — business, 
churches,  schools,  etc.— to  expand.  In 
most  cases  this  drive  toward  expan- 
sion is  held  in  check  by  economic  forc- 
es. Business  and  other  private  institu- 
tions have  budgets  which  are  limited 
by  the  income  they  receive  from  the 
goods  or  services  they  produce.  Gov- 
ernment, on  the  other  hand,  with  its 
power  to  tax  and  create  money,  has  a 
far  less  direct  restriction  on  its  abilitv 
to  expand.  University  of  Chicago  econ- 
omist, Milton  Friedman,  views  this 
public  unconcern  about  government 
growth  as  a  myopic  failure  to  recognize 
the  old  adage  that  "there  is  no  such 
thing  as  a  free  lunch." 

In  a  speech  before  a  group  of  busi- 
nessmen here  in  Chicago  last  year, 
Professor  Friedman  warned  that  until 
business  and  other  private  institutions 
are  willing  to  say  "no"  to  proposed 
government  programs  that  will  benefit 
them,  they  can  hardly  complain  about 
the  expansion  of  government  activities 
which  hurt  them.  In  other  words,  busi- 
ness cannot  seek  the  use  of  federal 
money  without  expecting  that  the  gov- 
ernment might  also  exercise  an  active 
hand   in   running  the  borrower's  busi- 
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ness.  Dr.  Friedman  ended  his  talk  with 
the  pessimistic  conclusion  that  the  trend 
toward  broader  government  involve- 
ment in  traditionally  private  areas  of 
activity  will  be  non-reversible  if  no  one 
shows  any  willingness  to  say  "no"  to 
government  proposals  which  appear  to 
offer  some  temporary  advantage.  While 
one  can  agree  with  Professor  Fried- 
man up  to  a  point,  I  am  not  willing  to 
accept  his  pessimistic  conclusion  that 
the  trend  toward  ever-expanding  gov- 
ernment activity  is  irreversible  if  we 
can  get  the  public  sufficiently  concern- 
ed about  it. 

I  think  there  are  now  some  signs 
that  a  growing  segment  of  our  popula- 
tion might  agree  with  Thomas  Paine's 
statement  that  "Government,  even  in 
its  best  state,  is  but  a  necessary  evil; 
in  its  worst  state,  an  intolerable  one." 
If  that  view  of  the  proper  role  of  gov- 
ernment is  to  spread,  those  of  us  who 
are  connected  with  private  enterprise 
must  take  every  opportunity  to  point 
out  the  real  accomplishments  of  the 
free  market  and  the  shortcomings  of 
centralized  government  control  and 
planning. 

For  our  part,  however,  we  must,  at 
the  same  time,  see  to  it  that  we  are  ac- 
tively solving  as  many  social  and  eco- 
nomic problems  as  we  can  without  as- 
sistance or  prodding  by  the  Govern- 
ment. We  cannot  ignore  major  seg- 
ments of  our  population  in  our  hiring 
and  training  practices  and  then  profess 
surprise  when  the  Government  sets 
equal  employment  opportunity  goals  for 
us.  We  cannot  provide  inadequate 
transportation  services  for  our  custo- 
mers and  simultaneously  complain 
about  government  interference — and 
we  cannot  fail  to  find  ways  to  carry 
out  our  affairs  in  a  manner  that  will 
assure  our  stockholders  and  private 
creditors  an  adequate  return  on  their 
invested  funds — unless  we  are  willing 
to  accept  increased  government  invest- 
ment and  control. 


The  impact'  of  inflation 

Those  may  sound  like  brave  words 
when  we  consider  the  last  major  ob- 
stacle that  I  mentioned— the  impact 
of  inflation  and  the  disastrous  effect 
that  it  has  on  capital  formation.  While 
this  is  a  subject  that  has  received  top 
billing  in  the  past  several  weeks,  it  is 
something  that  has  been  creeping  up 
on  us  for  a  good  many  years.  Just  re- 
cently I  had  occasion  to  review  some 
of  the  testimony  entered  m  the  Gon- 
gressional  hearings  leading  to  the 
Transportation  Act  of  1958.  At  that 
time  the  very  same  concerns  that  are 
being  expressed  by  the  railway  indus- 
try today  were  eloquently  set  forth — 
only  the  numbers  have  changed.  In  my 
conversations  with  railway  officers  oth- 
er than  those  in  finance,  I  find  a  start- 
ling unawareness  of  the  financial  facts 
of  life  that  the  managers  of  a  capital 
and  labor  intensive  business  such  as 
ours  simply  must  understand.  The  same 
unawareness  is  displayed  by  many  pol- 
iticians and  members  of  regulatory 
commissions,  who  seem  to  feel  that  a 
railway  company  is  being  treated  fair- 
ly if  it  makes  a  few  cents  more  than 
the  direct  cost  of  performing  service — 
which,  to  many  people,  meets  the  de- 
scription of  compensatory  freight  rates. 

In  the  recent  Summit  Conference, 
repeated  reference  was  made  to  the 
necessity  of  all  segments  of  our  econ- 
omy sharing  the  burden  of  inflation 
equally.  Now,  as  a  matter  of  ordinary 
equity,  it  is  hard  to  argue  with  the 
theoretical  argument  that  if  wages  are 
restrained,  profits  should  also  be  held 
down.  Unfortunately,  those  who  hold 
this  view — and  that  includes  practical- 
ly every  man  on  the  street  that  you 
will  meet — have  a  mistaken  concept  of 
what  profits  are  all  about  and  just  who 
it  is  that  receives  those  profits.  It  is 
the  prevailing  feeling  that  the  profits 
of  a  railway  company  all  go  directly 
into  the  coffers  of  a  few  rich  barons  on 
Wall   Street — to   the   detriment   of  the 
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employees  and  properties  on  which 
they  work. 

This  is  of  course  a  myth  that  has  to 
be  corrected,  and  I  would  urge  that 
you  gentlemen  act  as  spokesmen  to 
that  end.  The  fact  of  the  matter  is  that 
a  railroad's  profits— the  figure  on  the 
bottom  line  which  remains  after  pay- 
ing all  regular  expenses,  including 
maintenance  of  track  and  equipment, 
plus  state,  local,  and  federal  taxes — 
must  be  very  gingerly  treated.  Few 
people  understand  that  only  a  portion 
of  the  profits  go  to  the  owners  and  that 
vast  quantities  of  capital  must  be 
ploughed  back  for  the  purchase  of  new 
cars,  locomotives,  freight  yards,  heav- 
ier rail,  new  signal  systems,  and  other 
improvements  needed  to  keep  our  serv- 
ice modern  and  competitive.  Funds  for 
the  replacement  of  existing  equipment 
— to  say  nothing  of  completely  new 
types  of  facilities — come  from  three 
possible  sources:  (1)  New  equity  financ- 
ing— that  is,  the  issuance  of  new  capi- 
tal stock — a  process  that  has  become 
non-existent  for  Railroads  due  to  their 
low  earnings  potential;  (2)  the  depre- 
ciation charges  on  old  equipment, 
which  is  the  annual  portion  of  the  ini- 
tial cost  of  capital  facilities  that  can 
be  expensed  each  year  to  reflect  the 
wearing  out  of  that  facility;  and  (3) 
retained  profits  of  the  company.  Of 
course  borrowing  money  is  also  a  means 
of  providing  the  cash  on  any  given 
date,  but  this  is  just  a  temporary  ex- 
pedient. Even  when  borrowed  funds 
are  available  at  the  10%  rates  prevail- 
ing today,  no  prudent  manager  should 
borrow  unless  the  forecasted  earnings 
stream  will  cover  both  the  interest  and 
the  repayment  of  the  debt.  In  other 
words,  no  matter  how  favorable  the 
terms,  in  the  final  analysis  debt  is  only 
another  way  of  using  earnings — that  is 
future  earnings — to  finance  capital  ex- 
pansion. 

What  has  happened  to  our  industry 
and  almost  every  other  capital  inten- 
sive business  is  that  inflation  has  caus- 


ed the  price  of  all  the  products  we  buy 
to  skyrocket  in  recent  years.  For  exam- 
ple, a  freight  car  which  we  are  replac- 
ing today,  and  for  which  we  were  al- 
lowed to  charge  depreciation  over  its 
life,  may  have  originally  cost  $6,000; 
to  replace  it  at  the  beginning  of  1974 
probably  would  have  required  $18,000; 
it  probably  costs  $25,000  today  and 
may  well  be  up  to  $27,000  or  $28,000 
by  next  year.  The  difference  between 
the  $6,000  accumulated  against  the 
cost  of  the  original  car  and  the  cost  of 
buying  a  new  car  must  come  from 
profits — and  I  would  emphasize  that 
those  profits  come  after  giving  Uncle 
Sam  his  50%  share  in  taxes.  Every  pro- 
jection that  I  have  seen  suggests  that 
unless  inflation  is  effectively  stopped 
in  the  immediate  future,  there  will  be 
a  capital  crunch  in  this  country  which 
will  bring  many  businesses  to  a  grind- 
ing halt. 

Profits  provide  new  facilities 

Although  our  employees  and  labor 
leaders  welcome  the  purchase  of  new 
locomotives,  cabooses,  and  rolling  stock, 
and  become  excited  about  the  prospect 
of  new  yard  or  line  construction,  they 
too  often  speak  out  against  the  source 
of  these  capital  expenditures — namely, 
profits.  In  the  same  regard,  politicians 
call  for  increased  productivity,  full  em- 
ployment and  an  end  to  shortages,  but 
then  they  support  legislation  which  in- 
creases the  cost  of  doing  business  and 
lowers  the  profit  margins  which  are  the 
life  blood  of  modernization  and  expan- 
sion. It  is  obvious  that  somehow  we 
must  do  a  better  job  of  getting  our 
story  across;  The  message  that  we  must 
give  to  our  fellow  employees,  and,  In- 
cidentally, to  our  labor  leaders,  is  that 
unless  corporate  profits  are  permitted 
to  reach  a  higher  degree  than  has  been 
currently  enjoyed  in  the  railroad  busi- 
ness, we  will  be  hard  pressed  to  fur- 
nish the  new  facilities  with  which  our 
employees  will  earn  their  living.  This 


John  S.  Reed's  Address 


41 


is  a  most  serious  message  which  I  hope 
you  will  carry  with  you. 

In  summary,  I  would  say  that  while 
it  may  sound  like  a  big  order  to  meet 
the  often  competing  and  conflicting  de- 
mands of  our  employees,  our  customers 
and  our  investors,  the  railroad  indus- 
try has  done  a  pretty  fair  job  in  the 
past,  or  we  wouldn't  be  alive  and  grow- 
ing more  than  100  years  after  our  start. 
With  all  due  respect  to  the  DOT,  the 
FRA,  and  the  other  federal  and  state 
bodies  who  are  spending  time  and 
money  to  solve  our  problems,  in  the 
final  analysis  those  problems  will  best 
be  solved  by  men  like  you,  working 
for  private  companies  and  through  pri- 
vate institutions  like  your  Associations, 
and  using  private  funds  generated  from 
efficient  and  profitable  transportation 
services. 

If  each  of  us  in  the  railroad  indus- 
try do  our  jobs  properly  and  speak  up 
for  things  we  know  are  right,  then  our 
future  should  be  everv  bit  as  good  as 
the  brightest  days  in  our  past. 


President  Autrey:  Thank  you,  Mr. 
Reed.  You  have  certainly  given  us 
food  for  thought  and  we  are  glad  to 
hear  you  point  out  that  there  are  sev- 
eral bright  sides  to  the  future  of  rail- 
roading. I  think  too  many  times  we 
hear  about  the  problems  and  the  dark- 
er side  and  we  are  prepared  to  face 
those  problems  but  it's  good  to  hear  the 
bright  side  pointed  out  so  that  as  we 
solve  our  problems  we  know  we  are 
looking  towards  that  brighter  side. 

We  know  you  have  a  busy  schedule 
and  if  you  feel  it  necessary  to  leave, 
feel  free  to  do  so,  but  we  would  like 
to  have  you  stay  for  as  much  of  our 
program  as  you  can. 

Mr.  Runde,  the  rostrum  is  yours. 

President  Runde:  At  this  time  I 
would  like  to  present  Mr.  H.  M.  Wil- 
liamson, chief  engineer,  system,  South- 
ern Pacific  Transportation  Company, 
who  will  display  a  movie  showing  us 
the  construction  and  operation  of  the 
Southern  Pacific's  West  Colton  Yard. 
Mr.  Williams. 


Construction  of   West   Colton   Yard 


By  H.  M.  WILLIAMSON 


Chief  Engineer-System,   Southern   Pacific  Transportation  Co. 


Thank  you,  Mr.  Runde,  and  gentle- 
men, and  I  think  I  see  one  lady  here. 
Yes. 

It  is  a  pleasure  to  be  with  you  this 
morning.  Mr.  Reed,  I  certainly  enjoy- 
ed vour  talk.  It  couldn't  be  more  time- 
ly, I  think,  for  this  group,  if  they  will 
take  that  message  back  with  them.  This 
is  certainly  the  wav  we  have  to  go  to 
really  make  our  industry  viable  and 
accomplish  all  the  things  we  have  to 
do  to  keep  the  steel  wheel  on  the  steel 
rail. 


While  we  are  waiting  to  get  the  cam- 
era or  projector  set  up,  and  I  was  kind 
of  sweating  out  its  arrival  this  morn- 
ing, because  I  wasn't  prepared  for  35 
minutes  of  talking,  I  have  a  few  ob- 
servations about  the  retarder  yards. 

Apparently  there  is  a  resurgence  in 
retarder  yards.  We  have  just  complet- 
ed ours.  I  will  show  you  a  movie  of  it. 
Our  good  friends  on  the  Santa  Fe  are 
building  one  at  Barstow.  I  had  the 
pleasure  of  going  up  there  and  look- 
ing at  it  the  other  day.   The   grading 
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is  virtually  all  completed  and  they  are 
laying  rail  now. 

One  aspect  of  retarder  yard  construc- 
tion which  really  came  into  play  just 
recently  and  never  has  before,  we  talk 
about  all  the  electronic  gadgets,  and 
all  that  sort  of  thing,  but  we  all  have 
to  become  farmers  now  because  I  know 
the  Santa  Fe  and  I  imagine  Tom 
Hutchinson  down  at  Waycross,  Geor- 
gia, with  his  retarders,  and  certainly 
ours  at  Colton,  we  are  planting  African 
daisies  and  olive  trees  and  rock  gar- 
dens, all  to  conform  to  the  require- 
ments of  the  ecologists.  We  have  a 
very  big  pollution  problem,  but  these 
things  are  really  becoming  a  thing  of 
beauty.  Thev  are  not  the  old,  conven- 
tional railroad  yard,  as  we  grew  up  to 
know  them,  but  they  have  taken  a  page 
from  the  Highwav  Departments'  book 
and  are  planting  all  our  slopes  and  ev- 
erything with  shrubbery  and  foliage.  I 
think  the  Santa  Fe  vard  in  Barstow  is 
going  to  be  the  garden  spot  of  the 
west. 

Your  President,  Bill  Autrev,  and  I 
had  the  good  fortune  as  being  two  of 
the  representatives  of  the   FRA  to   go 


to  Russia  about  two  months  ago.  We 
had  a  very,  very  interesting  experience. 
We  found  their  railroads  to  be,  I  would 
say,  about  comparable  to  ours,  wouldn't 
vou,  Bill?  Thev  have  a  few  low  joints 
and  we  have  a  few  high  centers.  Prob- 
ably one  of  the  biggest  differences  is 
their  working  force.  Mr.  Reed  mention- 
ed about  the  ladies  thev  have  employed 
on  the  Santa  Fe.  We  have  a  few  of 
them  on  the  Southern  Pacific  and  I 
presume  everv  railroad  does.  But,  bov, 
they  really  have  them  over  there. 
That's  women's  lib  for  sure.  About  30% 
of  the  people  out  on  the  track  are  wom- 
en. And  some  of  those  gals  out  there 
were  using  those  big  sledges,  and  thev 
were  right  out  there  spiking  ties,  help- 
ing lay  rail,  right  with  the  men,  so  I 
guess  they  were  a  little  ahead  of  us  in 
that  category. 

Some  of  the  other  aspects  we  no- 
ticed was  thev  were  laying  a  lot  of 
welded  rail  and  concrete  ties.  Thev 
were  putting  in  concrete  ties  principal- 
ly because  thev  don't  have  hardwoods 
in  Russia,  which  was  a  big  surprise  to 
me.  Thev  claim  they  get  only  12  to  15 
vears'  life  out  of  their  softwood  ties. 
So  thev  are  going  to  concrete  now. 
Their  welded  rail  was  welded  in 
lengths  of  800  meters,  which  is  about 
double  the  length  of  our  stock. 

They  would  lay  the  rail  in  panels 
and  then  thev  would  come  back  after- 
wards and  replace  the  panels  bv  800 
meter  stock. 

We  flew  to  Moscow.  We  were  there 
for  a  day  or  two.  We  then  took  the 
Red  Arrow,  which  is  one  of  their  crack 
passenger  trains,  a  night  train,  from 
Moscow  to  Leningrad. 

We  arrived  in  Leningrad  the  next 
morning.  It  is  a  very  beautiful  citv.  We 
rode  on  some  of  their  high-speed  rail 
detection  equipment  and  the  challeng- 
er car  out  of  Leningrad.  We  flew  to 
Kiev,  which  is  a  very,  very  beautiful 
city.  It  was  virtually  devastated  by  the 
Germans  during  World  War  II.  It  has 
been  rebuilt.  It  is  very  modern,  and,  as 
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I  say,  very  beautiful.  Thev  have  a  lot 
of  park  areas  in  Russia  and  they  spend 
a  lot  of  their  leisure  time  in  the  parks, 
looking  at  the  exhibits  and  cultural 
things  such  as  that.  They  do  a  lot  of 
boating.  They  have  picnics.  They  are 
great  on  culture.  Now,  for  a  moving 
picture  we  have  on  Russia. 

(Movie) 

I  hope  vou  enjoyed  it.  If  you  do 
have  any  questions,  our  time  is  short, 
but  if  vou  have  any  questions  about  it 
individually  I'll  be  around  here  for  the 
next  couple  of  days  and  you  can  see 
me.  If  I  can't  answer  them,  I  will  find 
someone  who  can.  Thank  you.  (Ap- 
plause) 


President  Runde:  Thank  you,  Mr. 
Williamson,  for  a  most  interesting  and 
informative  presentation. 

This  concludes  the  second  and  final 
joint  session  of  the  1974  Joint  Conven- 
tion. The  Roadmasters  will  reconvene 
in  a  few  minutes  in  this  room.  The  B. 
&  B.  Association  will  meet  in  a  few 
minutes  in  the  Adams  Room  on  the 
sixth  floor. 

The  Roadmasters  will  convene  again 
in  this  room  tomorrow  morning  at  8:30, 
and  the  B.  &  B.  group  will  meet  in  the 
State  Ballroom  at  8:30,  which  is  across 
the  hall. 

This  session  is  now  adjourned. 

(Recess) 


MORNING  SEPARATE  SESSION 


Wednesday,    October    2,    1974 


President  Runde:  It  is  a  pleasure  to 
call  to  order  this  79th  Annual  Conven- 
tion of  the  American  Railway  Bridge 
&  Building  Association.  Those  of  you 
who  are  visitors  and  ''or  guests  are  es- 


pecially welcome.  The  ladies  also  are 
most  welcome. 

At  this  time,  as  provided  in  the  by- 
laws of  our  Association,  it  is  my  duty 
to  present  a  report  to  you  outlining  the 
general  conditions  of  our  Association. 


President's  Address 


By  E.  E.  RUNDE 


Manager   Construction,    Illinois   Central    Gulf 


E.  E.  Runde 

Our  financial  condition  is  good.  We 
have  a  healthy  bank  account,  most  of 
it  invested  in  interest-bearing  securi- 
ties. A  detailed  financial  report  will  be 
given  by  our  Treasurer  at  the  business 
session  on  Thursday  morning.  We  have 
been  able  to  hold  our  yearly  dues  at 
the  same  figure  of  $7.00.  We  have  no 
current  plans  to  increase  this  in  spite 
of  the  galloping  inflation  currently  tak- 
ing place. 

Our  good  financial  condition  is  due 
primarily  to  the  sales  of  advertising  in 
our  Annual  Proceedings.  I  am  sure 
many  of  vou  have  noted  the  increase 
in  the  number  of  advertisers  in  recent 
years.  This  is  due  to  the  professional 
sales  efforts  of  an  advertising  agency 
with  whom  we  have  a  three-year  con- 
tract. 

Our  total  membership  is  now  ap- 
proximatelv  700,  which  is  about  the 
same  as  in  1973,  but  considerably  less 
than   the  peak   membership   of  968  in 


1961.  We  are  all  aware,  of  course,  of 
the  decline  in  total  number  of  railroad 
employees  and  have,  in  some  degree, 
attributed  our  decline  in  membership  to 
this.  However,  is  this  really  true? 

When  I  went  to  work  for  the  former 
Illinois  Central  Railroad,  we  had  42,- 
000  employees  and  the  B&B  Associa- 
tion had  594  members.  Now,  in  1974, 
the  Illinois  Central  Gulf  Railroad  has 
less  than  20,000  employees,  but  the 
B&B  Association  has  700  members.  I 
am  not  suggesting  that  we  lay  off  more 
track  and  bridgemen  so  that  our  su- 
pervisors will  have  fewer  men  to  su- 
pervise and  thus  could  join  the  B&B 
Association  to  spend  their  free  time. 
I'm  sure  you  will  all  agree  that  this 
would  be  negative  thinking. 

I  do  suggest,  however,  that  these 
supervisors  who  now  have  fewer  em- 
ployees to  supervise  do,  indeed,  have 
more  responsibility  and  thus  must  be 
more  knowledgeable  about  their  du- 
ties, and  I  don't  know  of  a  better  way 
to  acquire  this  knowledge  than  by 
membership  in  this  Association  and  at- 
tendance at  these  meetings.  Those  of 
you  who  are  in  a  position  to  do  so  are 
urged  to  acquaint  your  supervisors 
with  the  benefits  of  membership  in  the 
B&B  Association  and  encourage  them 
to   apply  for   membership. 

We  believe  we  have  a  very  interest- 
ing and  informative  program  this  year. 
This  is  due  to  the  untiring  efforts  of 
vour  Board  of  Directors  and  a  surpris- 
ingly few  individual  members.  It  is 
amazing  that  thev  are  able  to  come  up 
with  such  a  diversity  of  information 
for  vour  enjovment  considering  the  re- 
sponse thev  get  to  requests  for  infor- 
mation. 
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Each  of  you  will  receive  in  the  mail 
in  the  very  near  future,  a  yellow  card 
requesting  your  assistance  in  choosing 
topics  for  the  next  year's  committee  re- 
ports. You  are  urged  to  fill  out  this  card 
and  return  it  to  our  Secretary  immedi- 
ately. Onlv  in  this  way  will  these  re- 
ports represent  the  wishes  of  the  ma- 
jority of  our  Association  members. 

Your  Executive  Committee  selects 
the  subjects  for  Special  Committee  re- 
ports from  those  suggested  by  you,  and 
at  this  time  I  would  like  to  introduce 
to  you  the  members  of  your  current 
Executive  Committee.  I  shall  ask  each 
member  to  stand  as  his  name  is  called 
and  it  is  requested  that  vou  withhold 
your  applause  until  all  have  been  in- 
troduced. Beginning  at  mv  extreme 
right,  our  three  Junior  Directors  are: 

Mr.  W.  E.  Brakensiek,  bridge  engi- 
neer, Missouri  Pacific  Railway,  St. 
Louis,  Missouri.  Bill  is  a  member  of 
our  Public  Relations  and  Convention 
Greetings  Committees  and  of  the  Reg- 
istration Desk  Committee.  He  also  is 
sponsor  of  the  committee  giving  the 
report  on  Inner  and  Outer  Guard  Rails 
on  Bridges  to  be  presented  later  in  the 
program  this  morning. 

Mr.  O.  C.  Denz,  supervisor  of  build- 
ing maintenance,  Chicago,  Milwaukee, 
St.  Paul  &  Pacific  Railwav,  Chicago, 
Illinois.  O.  C.  is  a  member  of  the 
Ladies  Entertainment  Committee  and  of 
the  Membership  Committee,  and  is  also 
sponsor  of  the  committee  giving  the 
report  on  Protection  to  Bridges  Over 
Navigable  Streams  to  be  presented  later 
in  the  program  this  morning. 

Mr.  R.  C.  McMaster,  engineer  of  fa- 
cilities and  structures,  Bessemer  &  Lake 
Erie  Railway,  Greenville,  Pennsylvania. 
R.  C.  is  a  member  of  the  Necrology 
Committee  and  of  the  Resolutions  Com- 
mittee and  is  also  sponsor  of  the  com- 
mittee report  on  Concrete  Restoration 
to  be  presented  in  the  program  on 
Thursday  morning. 

Our  intermediate  group  of  directors 
includes: 


Mr.  J.  W.  Davidson,  assistant  direc- 
tor of  bridge  engineering,  Burlington 
Northern  Railway,  St.  Paul,  Minneso- 
ta. Jim  is  Chairman  of  the  very  im- 
portant Membership  Committee  and  is 
a  member  of  the  Registration  Desk 
Committee. 

Mr.  C.  A.  Hughes,  assistant  engi- 
neer of  bridges,  Southern  Pacific  Trans- 
portation Company,  San  Francisco, 
California,  could  not  be  present  today. 
Cal  is  Chairman  of  the  Necrology  Com- 
mittee and  is  a  member  of  the  Regis- 
tration Desk  Committee. 

Mr.  W.  R.  Hyma,  bridge  engineer, 
system,  Atchison,  Topeka  &  Santa  Fe 
Railway,  Chicago,  Illinois.  Walt  is 
Chairman  of  the  most  important  Ladies 
Entertainment  Committee  and  is  a 
member  of  the  Advertising  Committee. 

Our  senior  directors  are: 

Mr.  D.  C.  Gould,  assistant  structural 
engineer,  Union  Pacific  Railwav,  Oma- 
ha, Nebraska.  Don  is  Chairman  of  the 
all  important  Advertising  Committee 
and  is  a  member  of  the  Ladies  Enter- 
tainment Committee. 

Mr.  W.  S.  Stokely,  construction  engi- 
neer, Illinois  Central  Gulf  Railroad, 
Chicago,  Illinois.  Bill  is  Chairman  of 
the  Registration  Desk  Committee  and 
is  sponsor  of  Standing  Committee  No. 
1  on  Materials. 

Mr.  W.  C.  Sturm,  Senior  Design  En- 
gineer, Elgin,  joliet  and  Eastern  Rail- 
way, Joliet,  Illinois.  Wally  is  Chairman 
of  the  Public  Relations  and  Conven- 
tion Greetings  Committee  and  is  a 
member  of  the  Resolutions  Committee. 

The  officers  serving  during  the  past 
year  are: 

First  Vice-President  Mr.  J.  J.  Ridge- 
wav,  director  of  engineering  services, 
Bessemer  &  Lake  Erie  Railway,  Green- 
ville, Pa.  John  is  chairman  of  our  Spe- 
cial Subjects  Committee  and  is  a  mem- 
ber of  the  Public  Relations  and  Con- 
vention Greetings  Committee. 

Second  Vice-President  Mr.  J.  R.  Wil- 
liams, engineer  of  bridges,  Chicago, 
Rock  Island  &  Pacific  Railwav,  Chica- 
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go,  Illinois.  Jack  is  a  member  of  the 
Convention  Program  Committee  and  is 
sponsor  of  Standing  Committee  No.  2 
—Equipment. 

Third  Vice-President  Mr.  W.  H. 
Rankin,  senior  structural  engineer,  St. 
Louis,  San  Francisco  Railway,  Spring- 
field, Missouri.  Warren  is  a  member  of 
the  Special  Subjects  Committee. 

Mr.  N.  D.  Bryant,  bridge  engineer, 
construction  &  maintenance,  St.  Louis- 
San  Francisco  Railway,  Springfield, 
Missouri,  is  our  immediate  Past  Presi- 
dent. Daryl  has  continued  to  serve  our 
organization  during  the  past  year  bv 
attending  all  of  our  quarterly  Execu- 
tive Committee  meetings  and  giving  us 
his  guidance  and  counsel. 

W.  H.  Huffmann,  retired  assistant 
vice  president  &  chief  engineer,  Chica- 
go &  Northwestern  Railway,  Wilmette. 
Illinois.  Heinie  is  our  treasurer  and 
also  one  of  our  esteemed  past  presi- 
dents. 

Mrs.  Ann  Wilson,  our  Secretary,  is 
unable  to  be  here  at  this  time  because 
of  her  duties  at  the  Registration  Desk, 
but  will  be  here  for  our  business  ses- 
sion on  Thursday  morning.  I  am  sure 
that  I  speak  for  all  of  our  Officers,  Di- 
rectors and  Past  Presidents  in  saying 
that  we  would  be  lost  without  our  Sec- 
retary who  handles  all  of  the  myriad 
details  of  the  Association  and  provides 
the  continuity  needed  for  continuing 
our  affairs  year  after  year.  You  mav 
now  applaud  this  fine  group.  (Ap- 
plause ) 

Thank  you,  gentlemen,  vou  may 
now  be  seated.  At  this  time  we  would 
like  to  give  recognition  to  one  of  our 
Past  Presidents  who  has  continued  to 
serve  our  Association,  giving  many  ex- 
tra hours  of  his  time  in  doing  so.  I 
refer,  of  course,  to  Mr.  W.  F.  Arm- 
strong, engineer  of  buildings,  C&NW 
RY,  who  was  President  in  1968-69. 
Bill  is  Chairman  of  the  Hotel  Arrange- 
ments Committee  and  is  on  the  Publi- 
cations Committee  in  which  capacity 
he   gets   out   the   quarterly   News   Let- 


ters. He  also  is  our  representative  on 
the  Joint  Associations  Committee  with 
representatives  of  the  Roadmasters  and 
Superintendents  Associations.  Bill,  will 
you  please  stand  and  be  recognized. 

Award  of  appreciation 

Also  at  this  time  we  would  like  to 
give  special  recognition  to  two  other 
gentlemen  seated  in  the  audience.  Both 
of  these  gentlemen  have  served  our 
Association  in  many  capacities  for 
many,  many  years  and  each  is  a  Past 
President.  Without  their  work  our  An- 
nual Convention  could  not  be  the  suc- 
cess that  it  always  is. 

I  refer,  of  course,  to  Mr.  M.  H.  Dick, 
vice  president  and  editor  of  Railway 
Track  &  Structures  and  Mr.  R.  E.  Dove, 
associate  editor  of  Railway  Track  & 
Structures.  Mr.  Dick  was  President  of 
our  Association  in  1958-1959  and  has 
been  Chairman  of  our  Convention 
Program  Committee  for  many  years.  It 
is  through  Mr.  Dick's  efforts  that  we 
have  been  able  to  obtain  many  of  the 
special  features  and  prominent  speak- 
ers for  our  programs. 

Mr.  Dove  was  President  of  our  As- 
sociation in  1941-1942  and  has  been 
responsible  for  the  publication  of  our 
Annual  Proceedings  for  a  number  of 
vears.  He  also  headed  the  very  impor- 
tant Hotel  Arrangements  Committee 
for  many  vears. 

Merwin  and  Bob,  will  you  please 
step  up  to  the  rostrum  so  that  I  mav 
present  to  you  these  certificates  in  rec- 
ognition of  your  manv  years  of  de- 
voted service  to  the  affairs  of  the 
Bridge  &  Building  Association. 

Well,  I'm  sorrv  that  Mr.  Dick  could 
not  be  present.  But,  here  is  the  wall 
plaque  and  this  is  what  it  says:  "Amer- 
ican Railway  Bridge  &  Building  Asso- 
ciation bv  this  instrument  recognizes 
and  acknowledges  its  deep  apprecia- 
tion to  Honorary  Member,  Merwin  H. 
Dick,  for  his  37  years  of  devoted  and 
distinguished    service    to    this    Associa- 
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tion.  Presented  this  2nd  dav  of  October 
1974  at  Chicago,  111.,  at  the  79th  An- 
nual Convention  of  the  Association." 

Now,  Bob.  Here  is  one  for  you.  It  is 
inscribed  the  same  way  except  that  it 
bears  your  name  and  is  for  40  vears  of 
faithful  service. 

Mr.  Dove:  Thank  you,  Erwin.  It  is 
a  beautiful  plaque.  This  is  the  first  time 
in  my  memory  that  this  has  been  done 
and  I  want  you  to  know  I  fully  appre- 
ciate this  honor.  It  will  be  hung  in  a 
prominent  place  in  my  home.  I  thank 
all  of  you. 

President  Runde:  Very  good.  Now, 
will  you  see  that  this  other  plaque  is 
delivered  to  Mr.  Dick? 

It  has  been  my  privilege  to  serve  as 
your  President  during  the  past  year, 
and  as  a  member  of  the  Executive 
Committee  for  the  preceding  six  years. 
I  consider  it  an  honor  to  have  been  se- 
lected for  this  duty,  and  the  experience 
has  given  me  great  personal  satisfac- 
tion. It  is  my  intent  to  continue  to 
serve  the  Association  in  any  way  that 
I  can  during  the  coming  years. 

Recognition  of  past  presidents 

The  next  item  on  the  program  is 
one  that  we  look  forward  to  each  year 
— recognition  of  our  past  presidents 
who  are  here  with  us  today.  The  in- 
troductions will  be  made  by  one  of 
this  select  group.  Will  Mr.  N.  D. 
Bryant  please  step  forward  and  pre- 
sent these  esteemed  gentlemen? 

Mr.  Bryant:  I  will  present  them  in 
the  order  of  their  seniority.  The  oldest 
one  present  is  Mr.  R.  E.  Dove,  who 
was  president  during  1941-42.  Next 
in  seniority  is  W.  H.  Huffman,  who 
served  in  1957-58.  Then  we  come  to 
Mr.  M.  H.  Dick,  who  is  not  present 
this  morning.  He  served  in  1958-59. 
Next,  is  E.  R.  Schlaf  who  served  in 
1963-64.  The  next  gentlemen  is  H.  M. 
Wilson  who  served  in  1965-66.  This 
smiling    gentlemen    is    R.    D.    Hellweg 


who  served  in  1966-67.  Then  next  is 
J.  W.  DeValle  who  served  in  1967-68. 
Next  is  W.  F.  Armstrong  who  served  in 
1968-69.  Next  is  J.  A.  Goforth  who 
served  in  1969-70.  Next  is  A.  R.  Dahl- 
berg  who  served  in  1970-71.  Then  we 
come  to  me,  the  youngest  past  presi- 
dent by  the  calendar.  I  served  in  1972- 
73.  Thank  you. 

President  Runde:  Thank  you  Daryl. 
We  are  glad  these  past  presidents 
could  be  here  this  morning  and  be  rec- 
ognized. 

We  are  now  ready  to  present  our 
Committee  reports  and  special  fea- 
tures. Those  of  you  who  have  taken 
an  active  part  in  the  preparation  of 
these  reports  know  that  they  are  the 
result  of  much  hard  work  on  the  part 
of  the  chairmen  and  committee  mem- 
bers. Following  the  presentation  of  the 
report,  you  are  invited  to  participate  in 
discussion  and  to  ask  questions.  If  vou 
wish  to  comment,  please  stand,  state 
your  name  and  affiliation  and  direct 
your  question  to  the  chairman. 

At  our  previous  conventions  it  was 
the  practice  of  Railway  Track  &  Struc- 
tures to  print  a  special  convention  is- 
sue, including  a  pre-printed  insert  of 
all  Committee  Reports.  For  reasons  of 
economy,  this  was  discontinued  this 
year.  However,  our  Association  decided 
to  pre-print  some  of  the  reports  and 
copies  of  these  are  here  at  the  rostrum 
for  those  of  you  who  want  them.  If  we 
run  out  of  copies,  please  leave  your 
name  and  address  with  me  or  with  our 
Secretary  and  a  copy  will  be  mailed  to 
you.  All  of  the  reports,  of  course,  will 
be  published  in  our  Annual  Proceed- 
ings which  will  be  printed  and  dis- 
tributed by  mid  1975. 

Our  first  report  is  that  of  Special 
Committee  No.  1  on  "Inner  and  Out- 
er Guard  Rails  on  Bridges."  The  spon- 
sor is  Mr.  W.  R.  Brakensiek,  bridge 
engineer,  Missouri  Pacific,  who  will  in- 
troduce the  committee. 


Inner  and   Outer   Guard    Rails 
on   Bridges 

Report  of  Committee 

COMMITTEE — J.  R.  Iwinski,  Co-Chairman,  asst.ch.engr. struct.,  C.&N.W., 
Chicago;  J.  C.  Hobbs,  Co -Chairman,  engr.trk.,  R.F.&P.,  Richmond,  Va. ;  O.  D. 
Anthony,  asst.ch.engr. -br.&struc,  B.&A.,  Houlton,  Me.;  J.  Budzileni,  asst.to 
br.engr.,  C.R.I.&P.,  Chicago;  A.  L.  Chisholm,  b.&b.supvr.,  S.P.,  Oakland,  Calif.; 
R.  K.  Corbett,  gen. fore,  b&b&ws,  A.T.&S.F.,  San  Bernardino,  Calif.;  J.  W. 
Devalle,  ch.engr.br.,  Sou.,  Atlanta,  Ga.;  T.  L.  Fuller,  engr.br.,  S.P.,  San  Fran- 
cisco, Calif.;  R.  D.  Hellvveg,  reg.engr.,  Amtrak,  Chicago;  and  J.  L.  Mathieu, 
const. supvr.,  I.C.G.,  Chicago. 


J.   R.   Iwinski 

This  report  is  concerned  with  the 
use  of  inner  and  outer  guard  rails  on 
bridges  and  in  describing,  in  general 
terms,  various  types  presently  in  use 
and  the  methods  used  to  fasten  them 
to  the  bridge  decks.  Although,  not 
originally  a  part  of  the  report,  some  at- 
tention will  be  given  to  inner  guard 
rail  installations  at  locations  where 
piers  for  overhead  bridges  or  other 
structures  are  located  close  to  the 
tracks. 

The  subject  of  inner  guard  rails  is 
somewhat  controversial  with  some  roads 
swearing  by  them  and  others  swearing 
at  them.  The  "swearing  by"  group  con- 
tends that  during  a  derailment  the 
guard  rail  will  guide  and  retain  a  de- 
railed truck  within  certain  limits  so 
that  no  damage  or  very  little  damage 
will    be    inflicted    upon    the    adjacent 


structure,  confining  repairs  to  replac- 
ing the  damaged  ties.  The  "swearing 
at"  group  contends  the  guard  rail  will 
tend  to  cause  the  truck  to  deflect  more 
to  the  side  causing  greater  dislocation 
of  the  car  and  greater  damage  to  the 
structure  and  deck  than  if  no  guard 
rail  were  there.  In  addition,  certain 
track  maintenance  functions  are  ham- 
pered by  the  presence  of  guard  rail, 
thus  increasing  costs. 

Undoubtedly,  the  stand  of  both 
groups  is  correct  to  a  certain  degree. 
There  are  so  many  variables  involved 
that  it  is  almost  impossible  to  say  that 
the  use  of  guard  rails  is  all  bad  or  all 
good. 

To  try  to  shed  some  light  on  the  di- 
lemma, your  Committee  canvassed  a 
number  of  major  roads  to  determine 
their  current  practice  in  relation  to 
guardrail  installation  and  to  investigate 
the  various  types  of  materials  and 
methods  of  fastening  used.  Previous 
research  on  the  subject  by  the  Ameri- 
can Railway  Engineering  Association 
was,  also,  consulted  and  proved  to  be 
very  helpful.  A  total  of  twelve  differ- 
ent railroads  across  the  entire  country 
were  contacted — and  provided  a  sub- 
stantial amount  of  data  regarding  their 
installations.  Nine  maintain  inner  guard 
rails  of  some  sort  while  only  one  road's 
practice  is  to  totally  eliminate  inner 
guard  rails. 

All  of  the  roads  that  do  maintain 
inner  guard  rails,  generally,  utilize  the 
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same  materials,  fastenings,  etc.,  with 
minor  variations  to  suit  their  own  pe- 
culiar circumstances. 

Following  is  a  generalization  of  the 
data  compiled  from  the  sources  men- 
tioned. 

Inner  guard  rails  on  bridges 

Basically,  the  inner  guard  rail  con- 
sists of  two  lines  of  rail  generally  of  a 
quality  no  longer  suitable  for  service 
in  track.  All  joints  are  fully  bolted  and 
it  is  fastened  directly  to  the  tie  with 
two  spikes  per  tie  per  rail.  There  were 
only  a  few  roads  that  used  tie  plates 
under  the  guard  rail;  however,  no  basis 
for  their  use  was  given.  The  weight  of 
the  guard  rail  can  be  any  conveniently 
available  size,  provided  it  is  lighter  and, 
consequently,  somewhat  lower  in 
height,  but  not  more  than  2  in.  lower, 
than  the  running  rail.  A  lessor  used 
type  of  guard  rail  consists  of  a  5-in.  by 
8-in.  treated  timber  and  a  6-in.  by  3V2- 
in.  by  1//2-in.  steel  angle  placed  side  by 
side  on  the  ties  with  long  leg  of  the 
angle  facing  the  running  rail.  The  tim- 
ber and  the  steel  angle  are  both  fas- 
tened to  the  tie  with  drive  screws. 

The  inner  guard  rails  are  usually 
spaced  from  8  in.  to  13  in.  from  the 
gauge  side  of  the  running  rail  and  ex- 
tended past  the  end  of  the  bridge  about 
50  or  60  ft.,  varied  to  accommodate 
local  conditions,  such  as,  street  cross- 
ings, switches,  etc.  The  ends  are  ta- 
pered toward  the  centerline  of  the 
track  for  the  last  15  ft.  to  20  ft.  and 
are  fitted  with  a  scrap,  usable  frog 
point  which  is  beveled  from  the  base 
upward  at  about  a  30-deg.  to  60-deg. 
angle  to  reduce  the  possibility  of 
catching  dragging  equipment.  When 
frog  points  are  not  available,  the  ends 
of  the  rails  are  then  cut  and  beveled  in 
a  similar  manner  or  otherwise  modi- 
fied to  eliminate  any  obvious  obstruc- 
tion. This  type  of  treatment  would  ap- 
ply to  guard  rails  facing  oncoming 
traffic.   On  double  tracks,  where  there 


is  no  real  possibility  of  traffic  from 
the  other  direction  on  one  track,  most 
roads  have  elected  to  stub  off  the 
guard  rail  at  the  end  of  the  bridge  or 
at  distances  varying  from  5  ft.  to  15 
ft.  from  the  end  of  the  bridge.  A  small 
porportion  of  roads  use  guard  rail  only 
on  the  bridge  proper  and  do  not  ex- 
tend  it   onto   the   embankment   at   all. 

The  type  of  bridges  where  guard 
rails  are  installed  vary  widely.  Usual- 
ly, all  through-girder  spans  and 
through-truss  spans  have  them  as  do 
most  deck  trusses  and  the  long  and 
high  steel  bridges.  Long  pile  trestles, 
also,  are  included  if  they  exceed  a  cer- 
tain height,  usually  between  25  or  30 
ft.  In  some  cases,  certain  conditions, 
such  as  speed,  curvature,  heavily  trav- 
eled highways  passing  under,  etc.,  will 
dictate  whether  or  not  guard  rail  is 
warranted.  The  decision  to  install  in- 
ner guard  rail  is,  usually,  reserved  for 
the  chief  engineer  either  through  Ap- 
proved Standard  Drawings  or  by  an  in- 
dividual decision  based  upon  special 
circumstances  involving  a  bridge  that 
does  not  meet  criteria  set  forth  in  the 
Standards. 

Where  there  are  two  tracks  on  a 
bridge,  it  is  usually  the  railroad's  op- 
tion to  use  two  lines  of  guard  rail  for 
each  track  or  just  one  line  located 
closest  to  the  running  rail  located  far- 
thest from  the  supporting  girder  or 
truss.  If  there  is  a  girder  or  truss  lo- 
cated between  tracks  that  extends 
above  the  rail,  then  each  track  is  treat- 
ed as  a  single  track  and  two  lines  of 
guard  rail  are  used  per  track. 

Outer  guard  rails  on  bridges 

Outer  guard  rails  are  really  not 
guard  rails  in  the  same  sense  that  in- 
ner guard  rails  are.  Although,  they  do 
provide  some  protection  against 
"bunching"  caused  by  a  derailed  truck, 
their  primary  purpose  is  to  act  as  a  tie 
spacer,  keeping  the  ties  from  moving 
under  normal  rail  traffic.  They  are  used 
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only  on  open-deck  bridges. 

Almost  without  exception,  outer 
guard  rails  consist  of  either  a  4-in.  by 
8-in.,  5-in.  by  9-in.,  or  6-in.  by  8-in. 
timber.  On  steel  spans  these  timbers 
are  fastened  with  bolts  passing  through 
about  every  third  tie.  Where  conditions 
permit,  these  same  bolts  are  also  at- 
tached to  supporting  steel  members 
using  appropriate  hardware.  Between 
these  bolt  locations,  the  timbers  are 
fastened  to  each  tie  with  one  of  the 
large  variety  of  lag  screws,  drive  spikes, 
double-grip  spikes,  etc.,  that  are  avail- 
able. The  location  of  the  outer  guard 
rails  in  relation  to  the  gauge  side  of 
the  rail  varies  somewhat,  dependent 
upon  the  type  of  steel  support  the  ties 
rest  on. 

On  timber  spans,  the  fastenings  are 
handled  in  the  same  manner,  except 
where  a  timber  stringer  is  located  di- 
rectly under  the  guard  rail,  the  bolts, 
also,  pass  clear  through  the  stringer. 

Speed  or  curvature  seems  to  have  no 
bearing  on  use  of  outer  guard  rails. 

Inside  guard  rail  near 
adjacent  structures 

The  responding  roads  were  divided 
almost  equally  on  the  use  of  this  type 
of  inner  guard  rail.  On  the  roads  that 
did  use  them,  they  were  usually  placed 
on  main  lines  only  and  only  when  a 
supporting  pier  was  closer  to  the  tracks 
than  a  certain  specified  distance,  which 
varied  anywhere  from  10  ft.  to  25  ft. 

Speed  and  track  curvature  did  have 
some  influence  on  whether  the  guard 
rail  was  to  be  installed  as  did  the  de- 
sign of  the  adjacent  supporting  pier. 
As  before,  the  final  decision  on  the  use 
of  inner  guard  rail  at  any  location  is 
reserved  for  the  chief  engineer.  The 
materials,  spacing,  lengths,  fastenings, 
etc.,  for  this  type  of  guard  rail  are  al- 
most identical  to  those  described  for 
inside  guard  rail  on  bridges. 

The  American  Railway  Engineering 
Association's  research  project  for  use  of 


inner  guard  rails  was  conducted  in 
1958.  It  consisted  of  a  questionnaire 
directed  to  a  large  number  of  Mem- 
ber Roads  inquiring  as  to  their  prac- 
tice of  using  inner  guard  rails  on  bridg- 
es or  adjacent  to  structures.  Also, 
whether  the  presence  of  the  guards 
were  effective  in  keeping  the  equip- 
ment upright  during  a  derailment  and 
preventing  damage  to  the  structure,  or 
if  in  fact  had  the  damage  been  more 
severe  because  of  their  presence. 

Replies  were  received  from  26  of  the 
railroad  systems  then  active  in  the 
United  States  and  two  from  Canada. 
Eighty-two  percent  of  the  replies  stat- 
ed that  the  inner  guard  rails  were  ef- 
fective in  derailments,  while  only  eight 
percent  stated  they  were  not.  The  re- 
maining replies  were;  questionable  ef- 
fect 7%  and  no  experience  3%.  It  is  in- 
teresting that  eight  of  the  ten  roads  re- 
sponding to  our  current  survey,  also, 
responded  to  the  1958  A.R.E.A.  Sur- 
vey with  basically  the  same  stand  in 
regard  to  use  of  inner  guard  rails.  The 
subject  of  outer  guard  rails  on  bridges 
was  not  covered  in  the  A.R.E.A.  proj- 
ect. 

It  appears  from  the  above  data, 
some  of  which  was  collected  about  16 
years  ago  and  still  appears  valid  todav, 
that  the  use  of  inner  guard  rails  on 
bridges  and  near  adjacent  structures 
does  have  some  benefit. 

A  number  of  slides  showing  typical 
cuard  rail  installations  and  Standard 
Plans  will  now  be  shown. 

President  Runde:  Thank  you,  gentle- 
men for  an  interesting  presentation  of 
a  controversial  subject.  You  are  now 
excused  with  the  thanks  of  the  Asso- 
ciation. 

Our  next  report  is  that  of  Special 
Committee  No.  3  on  "Protection  to 
Bridges  Over  Navigable  Streams."  The 
sponsor  is  Mr.  O.  C.  Denz,  supervisor 
building  maintenance,  The  Milwaukee 
Road,  who  will  introduce  the  commit- 
tee. 


Protection  of   Bridges 
Over   Navigable   Streams 

Report-  of  Committee 

COMMITTEE — M.  Noyszewski,  Chairman,  br.engr.,  I.C.G.,  Chicago;  F.  B. 
Lindsay,  Jr.,  Vice  Chairman,  gen.B&Bsupvr.,  Sou.,  Greensboro,  N.C. ;  F.  T. 
Alley,  engr.br.,  S.P.,  Houston,  Tex.;  G.  F.  Boeser,  supvr.br.mtce.,  C.M.S.P.&P., 
Chicago;  G.  D.  Doherty,  ch.carp.,  C.M.S.P.&P.,  Perry,  Iowa;  R.  E.  Frame,  dist. 
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go; J.  F.  Schmitz,  B&Bsupt.,  M.P.,  Little  Rock,  Ark.;  and  P.  F.  Viehweg,  des., 
E.J.&E.,  Joliet,  111. 


Following  the  fur  traders  and  explor- 
ers, the  early  settlers  used  the  rivers  to 
gain  access  to  the  interior  of  the  con- 
tinent. By  the  18th  Century  the  rivers 
became  the  principal  transportation 
and  communication  links  moving  the 
raw  materials  and  agricultural  prod- 
ucts to  the  cities  and  manufactured 
goods  to  the  frontier.  The  development 
of  the  keelboat  in  the  early  19th  Cen- 
tury resulted  in  extensive  canal  build- 
ing in  the  east,  and  similarly  the  intro- 
duction of  the  steamboat  on  the  Missis- 
sippi River  System  developed  river 
transport  to  a  level  unequalled  until 
modern  times.  It  was  noted  that  more 
tonnage  was  carried  by  this  river  fleet 
than  by  all  the  vessels  of  the  British 
Empire. 

During  the  Civil  War  most  of  the 
river  fleet  was  burned,  and  with  the 
expansion  of  the  railroads,  a  demand 
no  longer  existed  to  move  goods  to  the 
east  coast  via  the  Gulf  ports. 

The  driving  of  the  golden  spike  at 
Promontory  Summit  on  May  10,  1869 
highlighted  an  era  of  intensive  railroad 
construction  which  followed  the  Civil 
War  and  extended  into  the  early  years 
of  the  20th  Century.  To  the  railroad 
bridge  builder,  a  more  significant  event 
occurred  when  the  first  train  crossed 
the   Eads   Bridge   over  the   Mississippi 
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River  at  St.  Louis  in  June  1874.  With 
the  successful  completion  of  this  struc- 
ture, bridge  builders  confidently  pro- 
ceeded to  span  every  river. 

During  this  period  of  railroad  expan- 
sion, inland  water  transportation  near- 
ly came  to  a  halt.  Beginning  in  1866, 
Congress  made  appropriations  for  riv- 
ers and  harbors.  In  1878  a  program 
was  started  for  six-foot  canalization  of 
the  Upper  Ohio  River  by  a  system  of 
movable  dams  and  locks,  and  also  a 
4.5-ft.  channel  was  begun  on  the  Up- 
per Mississippi,  Illinois  and  Missouri 
rivers.  These  improvements  shifted  the 
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emphasis  in  inland  water  transportation 
from  packet  boats  to  towboats  pushing 
barges  loaded  with  bulk  commodities. 
In  1910,  Congress  authorized  a  nine- 
foot  slack  water  channel  for  the  entire 
length  of  the  Ohio  River. 

During  World  War  I,  the  federal 
government  began  to  operate  a  barge 
service  on  the  Illinois,  Mississippi,  Mis- 
souri and  Warrior  rivers,  and  in  1924 
the  wholly  federally-owned  "Inland 
Waterways  Corporation"  was  formed. 
Perhaps  it  is  strictly  a  coincidence,  but 
the  35-vear  period  of  federal  owner- 
ship coincides  with  the  most  spectacu- 
lar development  of  waterway  since  the 
introduction  of  the  steamboat.  By  1953 
the  federal  government  had  provided, 
at  the  taxpayers'  expense,  nearly  27,- 
000  miles  of  waterway  (9700  miles  of 
which  were  9  ft.  or  more  in  depth  in 
1953  and  16,000  miles  in  1974). 

Technologically,  the  industry  ex- 
changed stern-wheel  steamboats  able  to 
push  four  or  five  barges,  weather  and 
waterway  conditions  permitting,  for  the 
modern  diesel-powered,  radar-equipped 
towboats  capable  of  handling  in  excess 
of  50,000  tons  in  almost  any  weather. 

This  spectacular  expansion  can  be 
readilv  seen  here  (slide).  Rivers  and 
canals  accounted  for  only  1.4%  of  U.  S. 
intercity  freight  in  1929  and  jumped 
to  10.7%  in  1973,  with  resultant  in- 
crease in  tonnage  from  8.6  trillion  to 
237  trillion  ton-miles. 

It  is  our  contention  that  without 
the  multi-billion  dollar  federal  invest- 
ment, the  barge  traffic,  as  we  know  il 


today,  could  not  have  been  possible. 
Thus,  if  the  rivers  had  been  left  in 
their  natural  state,  the  railroads  cross- 
ing navigable  streams  would  not  have 
been  exposed  to  hazards  from  extreme- 
large  and  cumbersome  tows. 

Perhaps  some  day  legislation  will  be 
passed  to  include  navigation  protec- 
tion systems  as  a  federal  responsibility, 
just  as  locks,  dredging,  etc.,  are  today. 
In  the  meanwhile  we  must  allocate  our 
scarce  funds  to  the  renewal  and  main- 
tenance of  protection  systems. 

To  conserve  time,  the  following  por- 
tion of  this  report  will  be  presented  in 
an  outline  form.  The  items  are  self- 
explanatory  and  very  little  amplifica- 
tion will  be  provided. 

Justifications  for  protection 

(1)  Legal  (usuallv  a  requirement  of 
bridge  permit) 

(2)  Protection    against   boat   strikes. 

(3)  Protection  against  drift  and  run- 
ning ice 

(4)  Aid  in  free  movement  of  vessels 

Contributory  causes  of  damage 

The  problems  that  we  are  now  ex- 
periencing with  our  protection  systems 
can    be    readily    attributed    to    one    or 
more  of  the  following: 
(1)  Obsolete  design 

The  majority  of  our  protection 
svstems  is  designed  for  the  small 
tows  in  service  prior  to  exten- 
sive channel  widening  and  lower- 
ing. 
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(2)  Insufficient  power 

Some  towboats  can  barely  handle 
large  tows  under  normal  opera- 
tion conditions,  and  are  virtually 
helpless  in  emergency  situations 

(3)  Adverse  weather  or  visibilitv 

(4)  Crew  incompetence 


(5)  Excessive  speed 
Alternatives 

(1)  Longer   spans 

(2)  Strengthening  of  piers  to  take  a 
collision 

(3)  Reduction  in  size  of  tow 

(4)  Bow  steering  unit 
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(5)  Improved  supervision  of  tow  op- 
erators 

Protection  systems 

(1)  Timber  pile  clusters 

(2)  Timber  cribs 

a.  Internally  braced 

b.  Waler  covered 

c.  Rock  filled 

d.  Grouted  rock  fill 

(3)  Steel  cells 

a.  Internally  braced 

b.  Sand  filled 

c.  Rock  filled 

d.  Grouted  rock  fill 

e.  Concrete  filled 

(4)  Extruded  rubber  impact  absorb- 
ing fenders 

(5)  Pneumatic    impact    absorbing 
equipment 

(6)  Experimental  systems 

Methods  of  installation 
and  maintenance 

Economical  procedures  are  possible 
only  with  the  use  of  waterway  equip- 
ment rarely  owned  by  a  railroad. 
Therefore,  the  usual  practice  is  to  per- 
form such  work  bv  contract. 

Damage  claims 

A  comprehensive  discussion  of  the 
many  problems  associated  with  the  col- 
lection of  damages  is  beyond  the  scope 
of  this  report.  It  would  be  well  to 
stress,  however,  that  some  railroads 
have  found  that  their  collections  sig- 
nificantly improved  when  they  provid- 
ed cameras  to  the  bridgetenders.  The 
need  for  immediate  notification  of  the 
boat  owners  is  well  understood. 

Additional  protection 
considerations 

In  any  discussion  of  bridge  protec- 
tion we  should  not  overlook  the  argu- 
ments in  favor  of  the  installation  of 
radio  telephones  on  certain  movable 
bridges.    Frequently,   because   of   adja- 


cent bridges  and  bends  in  the  river, 
pilots  cannot  clearly  see  the  bridge  un- 
til they  are  perhaps  a  half  mile  from 
it.  With  today's  heavy  and  often  un- 
derpowered tows,  it  is  difficult  to  stop 
a  tow  a  safe  distance  upstream  from  a 
closed  bridge.  Even  a  minor  collision 
involving  barges  handling  petroleum 
products  can  have  disastrous  results  for 
all  concerned.  A  bridge  operator  able  to 
maintain  constant  communications  with 
both  rail  and  river  traffic  can  advise 
pilots  when  they  are  still  a  considerable 
distance  from  a  bridge,  and  thus  im- 
prove the  chances  of  a  safe  passage. 

Navigation  lights  also  afford  consid- 
erable protection  in  defining  the  chan- 
nel through  the  bridge  and  assisting 
the  pilot  in  properly  aligning  his  tow. 
Thus,  it  is  advisable  for  the  bridge 
owner  to  provide  an  effective  lighting 
system. 

In  conclusion,  there  is  evidence  that 
locks  and  other  construction  are  now 
being  planned  for  depths  in  excess  of 
existing  legal  channels  which  can  trig- 
ger another  cycle  of  major  navigation 
improvements.  This,  in  turn,  will  en- 
courage larger  tows  capable  of  even 
more  severe  damage  to  our  bridges.  As 
it  appears  unlikely  that  protection  sys- 
tems can  be  devised  to  eliminate  re- 
curring damages,  it  is  imperative  that 
we  press  for  legislation  to  include  nav- 
igation protection  systems  as  a  Federal 
responsibility,  just  as  locks,  dredging, 
etc.,  are  today. 

President  Runde:  Thank  you  gentle- 
men, for  a  most  interesting  presenta- 
tion. I  am  sure  that  all  present  will 
agree  that  the  protection  of  our  bridg- 
es over  navigable  streams  is  becoming 
a  greater  problem  to  railroad  bridge 
owners  each  year.  You  are  excused 
with  the  thanks  of  the  Association. 

Gentlemen,  it  is  now  my  great 
pleasure  to  present  as  our  next  speaker, 
a  man  who  has  spent  most  of  his  career 
in  the  service  of  the  United  States 
Coast  Guard,  on  the  other  side  of  the 
fence,  so  to  speak,  since  he  is  charged 
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with  the  responsibility  of  seeing  that 
your  bridges  do  not  become  an  ob- 
struction to  navigation.  At  least  this  is 
true  for  those  of  you  who  have  bridges 
over  navigable  streams  in  the  Second 
Coast  Guard  District  which  encompass- 


es all  or  portions  of  19  Midwestern 
states.  May  I  present  Mr.  S.  W.  Thor- 
oughman,  chief-bridge  section,  Second 
Coast  Guard  District,  who  will  address 
us  on  "Bridges  and  Navigation  Inter- 
ests." Mr.  Thoroughman. 
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By  S.  W.  THOROUGHMAN 

Chief,    Bridge    Section,    Second    Coast    Guard    District,    St.    Louis,    Mo. 


Good  morning.  I  appreciate  this  op- 
portunity to  talk  to  you  about  my  day- 
to-day  problems.  I  see  several  familiar 
faces  which  reminds  me  that  I  should 
say  OUR  day-to-day  problems.  I  be- 
lieve that  the  very  fact  that  I've  been 
invited  to  meet  with  you  here  today  is 
indicative  of  mutual  concern.  And  in- 
dicative, too,  of  a  progressive  outlook 
on  the  part  of  B  &  B  Engineers,  and 
railroad  management;  a  recognition  of 
the  overall  transportation  problem  and 
an  earnest  desire  to  make  a  contribu- 
tion toward  solving  at  least  our  little 
part  of  it. 

Did  you  know  that  according  to  a 
1972  tabulation  there  were  206,400 
miles  of  railroad  main-line  right-of-way 
in  the  United  States?  Did  you  know 
that  in  the  same  year  there  were  25.- 
543  miles  of  commercially  navigable 
waterways?  No  correlation,  really.  We 
don't  really  care,  do  we. 

But  when  I  say  that  there  are  663 
miles  of  navigable  channel  between 
Minneapolis,  Minnesota  and  the  mouth 
of  the   Missouri   River   and   that  these 


S.  W.  Thoroughman 

663  miles  of  river  are  spanned  by  20 
railroad  drawbridges,  I  get  your  at- 
tention. And  when  I  sav  that  in  1972 
there  were  over  60  million  net  tons  of 
cargo  transported  over  these  663  miles 
in  barges  carrying  about  1500  tons 
each,  usually  lashed  together  to  form 
a  tow  of  fifteen  barges  or,  a  tow  of 
about  25,000  tons,  then  I  know  that 
I  will  get  the  attention  of  any  B  &  B 
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man  who  is  trying  to  maintain  draw- 
bridges between  Minneapolis  and  St. 
Louis.  Now  we're  beginning  to  get  an 
understanding  of  what's  going  on.  Now 
we  recognize  that  our  20  drawbridges 
are  really  exposed  to  the  possibility  of 
some  harsh  treatment. 

It  doesn't  take  a  genius  to  figure  out 
that  a  drawbridge,  constructed  around 
the  turn  of  the  century  to  accommo- 
date packet  boats,  is  suddenly  finding 
itself  threatened  by  frequent,  harsh 
and  unexpected  punishment.  Its  tim- 
ber sheer  fences  didn't  expect  this;  its 
floating  sheer  booms  which  were  built 
to  corral  log  rafts — not  packet  boats, 
mind  you,  but  log  rafts — through  the 
draw  span  were  certainly  not  built 
with  these  boats  and  barges  in  mind. 
But  it's  not  just  sheer  fences  and  float- 
ing sheer  booms.  It's  also  expensive 
steel  cells.  It  is  61 -pile  dolphins  like 
the  Chicago  &:  North  Western  con- 
structed at  Clinton,  Iowa  only  to  have 
it  destroyed  before  the  sap  quit  run- 
ning. Well  ....  we're  not  going  to 
solve  that  problem  today;  at  least  I'm 
not  but  maybe  I  can  help  to  identify 
it. 

Barge  tows  growing  larger 

Towboats  are  getting  bigger.  More 
horsepower.  Thev  are  pushing  more 
barges,  particularly  where  the  water- 
way is  not  restricted  by  locks.  Ten 
thousand  horsepower  boats  are  now  go- 
ing south  out  of  Cairo  pushing  forty- 
two,  even  forty-eight  barges.  And  com- 
ing back  with  the  same  size  tows. 
There  are  several  standard  sizes  of 
barges  but  a  typical  "jumbo"  is  35  ft. 
wide  by  195  ft.  long.  Forty-two  barges 
going  south  out  of  Cairo  would  prob- 
able be  made  up  seven  wide  and  six 
long.  Made  of  typical  barges,  then, 
this  is  1170  ft.  long  by  245  ft.  wide. 

More  boats  and  more  barges  are  be- 
ing built.  Those  of  us  who  are  con- 
cerned with  bridges  can  look  forward 
to  an  increase  in  the  number  of  tows 


moving  on  the  river.  My  personal  ob- 
servation tells  me  that  lock  dimensions, 
channel  dimensions,  radii  of  bends,  and 
similar  restrictions  will  effectively  lim- 
it the  size  of  tows  on  the  canalized 
rivers.  So,  once  again,  what  we  can 
look  forward  to  is  an  increase  in  the 
number  of  movements  through  bride- 


Trying  to  improve  steerability 

I  do  not  see  any  significant  improve- 
ment or  change  in  the  method  of  tow- 
ing or  in  handling  capability.  Some  of 
you  know  what  I'm  talking  about  when 
I  mention  a  bow  steering  unit.  This  is 
a  power  unit,  a  small  barge,  if  you  will, 
equipped  with  a  large  outboard-type 
propulsion  unit.  It  will  turn  360  deg. 
and  when  located  at  the  head  of  a 
string  of  barges,  or  elsewhere  in  the 
tow,  greatlv  increases  steering  capabil- 
ity. 

These  units  are  controlled  from  the 
pilot  house.  They  are  effective.  But 
they  are  not  feasible  for  all  tows.  It  is 
my  understanding  that  the  cost  is  pro- 
hibitive. So,  even  though  bow  units 
may  seem  to  be  the  answer  to  a  pilot's 
prayer  they  are  apparently  not  a  feas- 
ible solution  to  the  problem.  The  trend 
is  more  toward  improving  the  handling 
capability  of  the  towboats  by  improv- 
ing rudder  design,  rudder  and  engine 
control,  and  so  forth. 

All  of  you  have  steered  some  kind  of 
boat,  I'm  sure.  You  know  that  you 
have  to  keep  a  boat  moving  through 
the  water  in  order  to  steer  it.  Theore- 
tically, at  least,  the  faster  the  boat 
goes,  the  better  it  steers,  up  to  a  point, 
of  course.  Also,  theoretically,  a  pilot 
approaching  a  drawbridge  should  pour 
the  coal  to  it,  for  better  control.  But 
when  you  are  talking  about  a  tow  of 
barges  105  ft.  wide,  for  example — 25,- 
000  tons  let's  say — and  a  drawspan  of, 
say,  120  ft.  horizontal  clearance  then 
discretion  had  better  override  theory. 
On   the   other  hand,   when   a   tow  ap- 
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proaches  a  drawspan  at  dead  slow 
speed,  the  tow  is  subject  to  the  whims 
of  the  current  and  wind.  It's  really  a 
helpless  feeling  to  stand  in  a  pilot 
house  and  watch  the  head  of  your 
tow  move  sideways.  So,  since  most 
large  tows  do  approach  slowly  this, 
then,  is  the  source  of  our  trouble  and 
this  is  what  we  are  endeavoring  to  find 
a  solution  for. 

Problem  caused  by 
delayed  opening 

Delays  in  opening  account  for  much 
damage.  A  towboat  pilot  approaching 
a  drawbridge,  downbound,  who  sud- 
denly finds  that  it  isn't  going  to  open 
by  the  time  that  he  gets  there,  is  fac- 
ed with  the  need  to  start  maneuver- 
ing which  more  often  than  not  results 
in  a  less  than  desirable  approach.  He 
is  faced  with  two  choices  when  the 
span  does  open.  He  can  continue  a 
bad  approach  and  hope  for  the  best  or 
he  can  stop  and  back  up  the  river 
(which  could  take  as  much  as  a  half 
hour)  to  get  re-aligned  in  a  proper  po- 
sition for  running  the  span. 

I'm  convinced  that  marine  radio- 
telephones on  drawbridges  has  done 
much  to  reduce  damages.  A  pilot  can 
call  a  radiotelephone-equipped  draw- 
bridge from  a  considerable  distance 
and,  if  necessary,  slow  down  while  a 
train  clears  the  bridge  so  that  the  span 
can  be  open  when  he  gets  there.  So  .  .  . 
when  you're  talking  about  reducing 
damages  at  drawbridges,  don't  dis- 
count the  operating  capability  of  the 
drawspan  or  the  adequacy  of  commu- 
nications between  boat  and  bridge. 

Law  requires  safe  passage 

I  would  not  debate,  here  or  else- 
where, the  age-old  argument  of  respon- 
sibility for  damages  and  the  responsi- 
bility for  providing  for  the  passage  of 
vessels  through  a  bridge.  To  me  the 
law  is  clear.  We  administer  the  laws 
pertaining  to  bridges,   in  our  District, 


with  the  understanding  that  the  owner 
of  a  bridge — the  Permittee — is  respon- 
sible for  providing  for  the  safe,  prompt, 
and  efficient  passage  of  vessels  through 
the  draw.  This  is  clearly  set  forth. 
While  we  appreciate  the  bridge  own- 
er's primary  concern  for  the  safety  of 
his  structure  we  must  recognize — and 
often  call  attention  to — his  obligation 
to  provide  for  the  passage  of  naviga- 
tion. 

Look  at  it  this  way:  A  railroad  owns 
right-of-way  up  to  one  bank  of  the  riv- 
er and  right-of-way  up  to  the  opposite 
bank  of  the  river.  The  space  in  between 
is  a  public  thoroughfare.  It  can  be  oc- 
cupied only  with  the  permission  of  the 
government  representing  the  public. 
So,  in  order  for  the  railroad  to  occupy 
or  cross  this  thoroughfare,  a  federal 
permit  must  be  obtained.  In  order  to 
obtain  such  a  Permit,  the  applicant — 
or  Permittee — must  agree  to  several 
things,  principal  of  which  is  that  nev- 
er during  the  lifetime  of  this  bridge 
will  he  permit  it  to  unreasonably  inter- 
fere with  navigation. 

So,  this  is  what  we  are  really  talk- 
ing about.  We  sometimes  think  that 
this  entire  subject  is  merely  one  of 
economics  with  engineering  considera- 
tions as  prime  factors.  Unfortunately, 
perhaps,  this  is  not  the  case.  It  is  a 
matter  of  fundamental  law  that  navi- 
gation of  a  stream  is  not  a  matter  of 
economics  but  of  public  right. 

Funding  of  protection  cells 

Before  concluding  these  remarks  I 
would  like  to  comment  on  two  often- 
asked  questions.  First:  Are  protection 
cells  and  similar  structures  not  aids-to- 
navigation  which  should  be  maintained 
by  the  federal  government? 

We  believe  that  protection  cells,  and 
similar  structures  at  bridges  are  "ap- 
purtenances" and  their  maintenance 
the  responsibility  of  the  Permittee. 
They  are  not  aids  to  navigation  by  def- 
inition. The  bridge  is  their  reason  for 
being.   Once   again:    "The   owner   shall 
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provide  for  the  .  .  .  passage  of  vessels 
through  the  draw." 

Secondly,  Is  there  any  provision  for 
the  federal  government  to  participate 
in  the  funding  of  the  maintenance  or 
replacement  of  protection  cells,  or  the 
construction  of  original  cells? 

As  far  as  I  know,  the  federal  gov- 
ernment has  no  such  provision  for  par- 
ticipating in  the  funding  of  the  con- 
struction or  replacement  of  such  struc- 
tures EXCEPT  under  the  provisions  of 
the  Truman-Hobbs  Act.  The  Truman  - 
Hobbs  Act  provides  for  federal  partici- 
pation in  the  funding  of  the  alteration 
of  bridges  over  the  navigable  waters 
of  the  United  States  found  to  be  un- 
reasonably obstructive  to  navigation. 
Conceivably,  this  could  apply  to  the 
construction  of  a  cell  as  well  as  to  the 
alteration  of  an  entire  bridge. 

I've  brought  with  me  a  number  of 
slides  of  boats,  barges,  and  bridges. 
I've  saved  for  last  a  series  of  shots  that 
I  took  several  years  ago  while  passing 
through    the    old    Burlington    Railroad 


bridge  over  the  Illinois  river  at  Beards- 
town.  I  believe  you'll  find  them  inter- 
esting. I've  also  included  a  series  of 
shots  of  the  demolition  of  a  span  across 
the  Ohio  river  at  Cincinnati.  I'd  like 
to  go  ahead  and  show  them  now  and 
if  we  have  any  time  left  I'll  be  avail- 
able for  answering  questions. 

(Slides  are  shown) 

President  Runde:  Mr.  Thoroughman, 
we  want  to  express  our  special  thanks 
to  you  for  taking  the  time  to  appear 
at  our  Convention  and  apprise  us  of 
some  of  the  special  problems  of  the 
navigation  interests. 

This  concludes  the  program  for  to- 
day. We  will  convene  tomorrow  morn- 
ing at  8:30  in  the  State  Ballroom  on 
the  fourth  floor. 

Those  of  you  who  have  not  yet  reg- 
istered, may  do  so  here  or  at  the  Am- 
phitheatre. Remember,  however,  you 
can  obtain  tickets  for  tonight's  banquet 
and  show  only  at  the  registration  desk 
at  the  Amphitheatre. 

This  session  is  adjourned. 


MORNING  SESSION 


Thursday,    October   3,    1974 


President  Runde:  The  meeting  will 
please  come  to  order.  The  second  and 
final  meeting  of  our  79th  Annual  Con- 
vention is  now  in  session.  The  regis- 
tration at  this  time  is  560  Roadmaster 
members,  230  associate  members  and 
989  guests,  making  a  total  of  1,779. 
For  the  B&B  the  registration  is  156 
members,  33  associates  and  192  guests, 
making  a  total  of  381,  and  a  grand  to- 


tal  for   the    meeting   of   2,160.    There 
were  190  ladies  registered. 

These  figures  compare  with  2,126 
members  and  228  ladies  present  in 
1969,  the  last  time  REMSA  had  an 
exhibit  during  our  convention. 

If  the  Officers  and  Directors  will 
now  please  come  forward  we  will  be- 
gin our  Business  Session. 


BUSINESS  SESSION 

The  reports  you  will  now  hear  will      your   questions    until   all   reports    have 
provide  you  with  information  concern-      been  given, 
ing  the  business  affairs  of  your  Asso-  At  our  first  meeting  yesterday,   our 

TlC  i  ..  Secretary,   Mrs.   Ann   Wilson,   was  not 

ciation.  If  you  have  any  questions  con-        ,  ,  {'  ,  r  ,         , 

J  J    1  able  to  be  present  because  of  her  du- 

cerning  a  specific  report,  we   will  be  des  &t  ^  Registration  desk.  However, 

pleased  to  give  you  an  answer.   How-      sne  is  with  us  this  morning  and   will 

ever,    you    are    requested    to    withhold      now  present  her  report. 

Secretary's   Report 

Report  of  Membership  as  of  September  25,    1974 
ACTIVE  MEMBERSHIP 

Total  Active  Members,  September  10,   1973  459 

New  Active  Members  since  September  10,   1973  42 

Reinstated— Paid   back   dues   2 

503 

LESS:   Resigned   account   retirement,   etc 10 

Transferred  to   Associate   3 

Transferred   to    Life    9 

Reported   deceased    3 

Dropped  for  non-payment  of  dues  26         51 

TOTAL  ACTIVE   MEMBERS   452 

ASSOCIATE   MEMBERS: 

Total  Associate  Members,  September  10,  1973  73 

Transferred  from  Active  3 

New   Associate   Members   since   September    10,    1973   10 

86 

LESS:   Resigned  a/c   retirement,   etc 1 

Transferred   to    Life    2 

Dropped  for  non-payment  of  dues  6  9 

TOTAL  ASSOCIATE  MEMBERS  77 

LIFE  MEMBERS: 

Total  Life  Members — September   10,   1973   141 

Transferred  from  Active  Membership  9 

Transferred  from  Associate  2 

152 

LESS:   Reported     deceased     5 

Dropped  for  mail  returned  2  7 

TOTAL  LIFE   MEMBERS   145 

HONORARY  MEMBERS: 

Total  Honorary  Members  September  10,   1973  10 

Reported    deceased    1 

TOTAL   HONORARY   MEMBERS   . 9 

TOTAL  MEMBERSHIP  ALL  CLASSES— September  25,  1974  683 
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President   Runde:    Thank   you,    Mrs.  Mr.    Huffman,   will   you   please   pre- 

Wilson.  sent  the  Treasurer's  Report? 


Treasurer's   Report 


Period   September    1,    1973    to   August    31,    1974 

Checking  Account  balance  August  31,   1973  $     7,349.08 

RECEIPTS: 

Dues $     2,421.00 

1972  Advertising 3,116.29 

1973  Advertising 7,603.44 

1973  Proceedings 7.00  13,147.73 


$  20,496.81 
DISBURSEMENTS: 

Salaries    (Secretary    &   Assistant)    3,141.60 

FICA  (On  payroll)  183.80 

Office   Rent,   telephone,   etc 512.03 

Stationery   &   printing 440.12 

Postage 579.12 

Office    supplies 78.21 

1972  Advertising   (The  American   Publishing   Co.)   2,828.50 

1973  Convention    Expenses    166.92 

State   of   Illinois   Unemployment   Tax   49.33 

IRS— Federal   Unemployment   Tax    10.23 

1972  Proceedings 2,853.79 

1973  Advertising 1,418.72 

Membership    Certificates    144.48 

Executive    Board    Meetings    298.29 

Miscellaneous 109.38 

1973    Proceedings 3,733.66 

Transfer  of  Funds  to  H/F  Svgs.   &  Loan  Assn 2,000.00          $   18,548.18 

Checking   Account    Balance   August   31,    1974    $      1,948.63 

Homewood   Federal  S/L  Assn.    (5Vt%) 2,885.38 

Homewood  Federal  S/L  Assn.  (6Y2%  -  8/31/75) 5,282.08 

Homewood  Federal  S/L  Assn.  (&k(7c  -  3/1/75)  2,044.53 

$  12,160.62 
President    Runde:    Thank    you,    Mr.      ing  Committee  and  he  will  now  pre- 
Huffman.  sent  that  report. 

Mr.  Sehlaf  is  chairman  of  the  Audit- 

Report   of   Auditing    Committee 

TO  MEMBERS  OF  THE  AMERICAN 

RAILWAY  BRIDCE  &  BUILDING  ASSOCIATION 
Gentlemen: 

The  undersigned  have  examined  the  books  of  the  Secretary  and  report  of  the 
Treasurer  for  the  period  from  September  1,  1973  to  August  31,  1974  inclusive,  and 
have  found  them  to  be  correct  as  of  the  latter  date. 

Respectfully  submitted, 

E.  R.  SCHLAF,  Chairman 

H.   F.   Lucas 

H.  M.  Wilson 
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President    Runde:    You   have    heard  onded  that  the  reports  of  the  Associa- 

the  reports  of  the  Association's  Secre-  tion's   Secretary,   Treasurer  and  Audit- 

tary,  Treasurer  and  Auditing  Commit-  ing  Committee  be  accepted.  All  in  fav- 

tee.  Is  there  any  discussion?  If  not,  I  or  say  "Aye."  All  opposed  say  "Nay/' 

will  accept  a  motion  that  the  reports  The  motion  is  carried, 

be  approved  as  given.  Mr.    McMaster    is    chairman    of   the 

(Motion  is  made  and   seconded)  Resolutions    Committee    and    will    he 

The  motion  has  been  made  and  sec-  please  give  this  report? 


Report   of   Resolutions   Committee 

Mr.  President,  at  the  close  of  this  79th  Annual  Convention  of  the  American  Rail- 
way Bridge  and  Building  Association,  the  Resolutions  Committee  offers  the  following 
resolutions: 

BE  IT  HEREBY  RESOLVED  that  the  thanks  of  the  Association  be  extended  to 
Dr.  Kenneth  Hildebrand  for  his  message  of  spiritual  assurance. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  expressed 
to  the  prominent  speakers  who  gave  of  their  time  and  so  capably  shared  their  wisdom 
and  counsel  with  us,  especially  AREA  President,  Mr.  R.  F.  Bush,  Mr.  Alan  Boyd, 
president  of  Illinois  Central  Gulf,  Mr.  E.  R.  English,  regional  engineer,  Federal  Rail- 
road Administration,  Mr.  L.  A.  Durham,  Jr.,  chief  engineer,  Norfolk  &:  Western,  Mr. 
J.  S.  Reed,  chairman  and  chief  executive  officer,  Santa  Fe  Industries,  Mr.  H.  M.  Wil- 
liamson, chief  engineer-system,  Southern  Pacific  Transportation  Company,  S.  W. 
Thoroughman,  chief-bridge  section,  Second  Coast  Guard  Division,  Mr.  R.  E.  Beck, 
chief  engineer,  Elgin,  Joliet  &:  Eastern,  Mr.  J.  K.  Aust,  project  engineer,  Burlington 
Northern. 

BE  IT  FUBTHER  RESOLVED  that  our  thanks  be  expressed  to  Mrs.  E.  E. 
Runde  and  Mrs.  W.  S.  Autrey  and  their  committees,  for  their  efforts  in  arranging  reg- 
istration and  entertainment  for  our  wives,  and  to  the  untiring  efforts  of  the  ladies  who 
assisted   in   registration. 

AND,  BE  IT  FINALLY  BESOLVED  that  the  Association  express  its  thanks  to  its 
Chairmen  and  their  committees  for  their  fine  work  in  preparing  the  reports  which  were 
presented  at  the  convention,  also  to  Simmons-Boardman  Publishing  Corporation  and  its 
representatives  for  their  capable  assistance,  to  the  Chicago,  Rock  Island  and  Pacific 
Railroad,  Illinois  Central  Gulf,  Railroad,  Atchison,  Topeka  and  Santa  Fe,  Chicago, 
Milwaukee,  St.  Paul  and  Pacific  Railroad  and  the  Chicago  and  North  Western  Trans- 
portation Company  who  provided  assistance  at  the  registration  desk,  to  the  manage- 
ment and  staff  of  the  Palmer  House  for  their  attentive  cooperation  and  warm  hospital- 
ity, as  well  as  to  the  members  of  our  executive  committee  and  to  our  President,  Mr. 
E.  E.  Runde,  who  has  spent  so  much  of  his  own  personal  time  and  effort  in  guiding 
the  affairs  of  our  Association  over  the  past  year. 

Mr.  President,  we  recommend  these  resolutions  be  made  a  part  of  the  official 
record  of  this  association,   and  that  copies  be  presented   to   all   concerned  parties. 

Respectfully  submitted, 

R.  C.  McMaster,  Chairman 


President    Runde:    Thank    you,    Mr.  be  with  us  this  morning.  Mr.  McMas- 

McMasters.  ters  is  also  a  member  of  that  Commit- 

Mr.  Hughes  is  chairman  of  the  Ne-  tee  and  I  will  ask  him  to  present  this 

crology  Committee  but  he  is  unable  to  report. 
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Report   of   Necrology   Committee 

1973-  1974 

To  the  President  and  Members  of  the 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION: 
It  is  with  grief  and  regret  that  we  report  the  known  loss  of  nine  (9)  members  through 
death  during  the  past  year.  It  is  possible  that  other  members  have  passed  away  dur- 
ing the  year  of  whom  we  have  no  information.  If  you  know  of  any,  please  report  their 
names  to  the  Secretarv.  The  following  have  been  reported  since  our  last  Annual 
Meeting  in   September   1973. 


ACTIVE  MEMBERS 

W.  E.  Dowling 


T.  W.  Landers 


T.  R.  Pate 


TITLE  -  LOCATION 

System  Bridge   Engineer 
Union  Pacific  R.R. 
Omaha,  Nebr. 

Office  Engineer  1961 

Quebec,  North  Shore 

&  Labrador  Ry. 
Sept  lies,  Que.,  Canada 

Bridge  &  Building  Superintendent    1965 
Texas  &  Pacific  Ry. 
Fort   Worth,    Texas 


JOINED    DECEASED 

1967  1973 


1974 


1974 


HONORARY   MEMBERS 

T.  H.  Strate 


Division    Engineer 
Chicago,  Milwaukee, 
St.   Paul  &  Pacific 
San   Ysidro,    Ca. 


1918 


1974 


LIFE  MEMBERS 

D.  L.  Babcock 


L.  M.   Frost 


E.  A.  Mann 


D.  C.  Todd 


J.  E.  Ye  well 


Bridge   &  Building   Supervisor 
Chicago  &  North  Western 

Trans.   Co. 
Milwaukee,  Wis. 

Bridge  6c  Building  Supervisor 
Grand  Trunk  Western   Ry.  Co. 
Mercer  Island,  Wash. 

Vice  President 
Modern   Supply   Co. 
Chicago,  111. 

Assistant  Engineer 
Pennsylvania  R.R. 
Newark,  Del. 


Chief  Engineer 
Bessemer  &  Lake   Erie 
Greenville,  Pa. 


1953 


1938 


1951 


1942 


1941 


1974 


1974 


1974 


1974 


1974 


R.R. 


Respectfully  submitted, 
C.   H.   Hughes,   Chairman 
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President  Runde:  Thank  you,  Mr. 
McMasters. 

Each  year  three  new  Directors  are 
elected  to  serve  our  Association,  and 
each  year,  after  three  years  of  devoted 
service,  three  Directors  leave  the  Board. 
In  rcognition  of  the  many  hours  of 
their  personal  time  given  to  carrying 
out  the  work  of  our  Association,  we 
wish  now  to  present  certification  of 
this  recognition  to  our  three  retiring 
Directors.  Will  Messrs.  Gould,  Sturm 
and  Stokely  please  come  forward. 

Don,  Wally  and  Bill — Words  cannot 
adequately  express  the  appreciation  of 
the  Association  for  the  many  hours  of 
your  personal  time  you  have  devoted 
to  Association  affairs  during  your  terms 
as  Director.  This  certificate  will,  in  no 
way,  compensate  for  this,  but  it  will 
serve  to  say  to  you  that  all  of  the  711 
plus  members  of  the  Association  appre- 
ciate the  service  vou  have  given. 
Thank  you  all. 

During  the  past  several  months,  our 
Nominating  Committee,  which  is  com- 
prised of  our  five  most  recent  Past 
Presidents,  has  selected  a  slate  of  can- 
didates to  serve  as  Officers  and  Direc- 
tors of  our  Association  for  the  coming 
vear.  Mr.  Daryl  Bryant  is  chairman  of 
this  committee  and  I  would  like  him 
to  come  forward  now  and  present  the 
list  of  candidates  chosen  by  his  Com- 
mittee. 

Report  of  Nominating  Committee 

Mr.  Bryant:  For  the  three  new  Di 
rectors  we  nominate  F.  B.  Lindsay, 
Jr.,  general  bridge  supervisor  for  the 
Southern  at  Greensboro,  N.C.;  M. 
Noyszewski,  bridge  engineer,  Illinois 
Central  Gulf,  Chicago;  and  Jim  Payne, 


division   engineer,    St.L.-S.F.    at   Mem- 
phis, Tenn. 

For  Secretary,  we  nominate  Mrs. 
Ann  Wilson,  18154  Harwood  Avenue, 
Homewood,  111. 

For  Treasurer  we  nominate  W.  H. 
Huffman,  retired  assistant  vice  presi- 
dent and  chief  engineer,  North  West- 
ern, Chicago. 

For  third  vice  president  we  nomin- 
ate J.  C.  Hobbs,  assistant  chief  engi- 
neer, Bichmond,  Fredericksburg  &  Po- 
tomac, of  Bichmond,  Va. 

For  second  vice  president  we  nom- 
inate the  advancement  of  W.  H.  Ban- 
kin,  senior  structural  designer,  Frisco, 
Springfield,  Mo. 

For  first  vice  president  we  nominate 
J.  B.  Williams,  engineer  bridges,  Rock 
Island,   Chicago. 

For  president  we  nominate  J.  J. 
Bidgeway,  director  engineering  serv- 
ices, Bessemer  &  Lake  Erie,  Green- 
ville, Pa. 

President  Runde:  Thank  you,  Daryl. 
Additional  candidates  may  be  nomin- 
ated from  the  floor.  The  election  will 
be  held  immediately  following  the  pro- 
gram this  morning. 

Is  there  any  new  business  to  be 
brought  to  the  attention  of  the  mem- 
bership? If  not,  the  business  session  is 
adjourned  and  the  Officers  and  Direc- 
tors are  excused. 

The  next  item  on  the  program  is  the 
report  of  the  Standing  Committee  No. 
1  of  which  W.  C.  Sturm  is  chairman. 
He  will  introduce  the  subject  and  the 
speaker. 

(Slides  on  Roofing  Inspection  and 
Maintenance  were  presented  and  nar- 
rated by  Richard  Milbauer,  Tremco 
Corp.) 


Roof    Maintenance 


By  R.  W.  MILBAUER 


Sales   Representative,   The  Tremco   Manufacturing   Co. 


This  report  covers  some  basic  facts, 
condition  and  problems  concerning 
roofs,  both  old  and  new.  The  ques- 
tion of  the  old  roofs,  many  of  which 
have  had  a  minimal  maintenance  prob- 
lem, and  new  roofs,  of  which  many 
have  had  a  high  frequencv  of  mainte- 
nance problems,  has  puzzled  division 
superintendents,  division  engineers  and 
B.  &  B.  supervisors  for  many  years.  To- 
day's new  roof  looks  the  same  as  the 
old  in  that  they  are  both  black  or  they 
both  have  gravel  covering  them.  This 
is  where,  generally  speaking,  the  simi- 
larity ends.  An  old  5-ply  roof  was  a 
complete  build-up  of  5  plies  of  15  lb. 
felt  and  bitumen  between  each  ply. 
The  old  roof  or  true  5-ply  roof  has 
about  250  to  300  pounds  of  felts  and 
bitumen  per  square   (100  sq.  ft.). 

The  new  roof  or  5-ply  rated  roof 
has  many  combinations  which  give  the 
roof  its  rating.  (Example:  one  base  45 
lb.  felt  and  two  or  three  15  lb.  felts). 
Today's  5-ply  rated  roof  has  about  90 
to  140  pounds  of  felts  and  bitumen  per 
square.  This  means  with  today's  5-ply 
rated  roof  there  is  approximately  a  53% 
to  64%  shortage  or  difference  in  mate- 
rial weight  for  application.  Skimpy  ap- 
plications and  strip  moppings  of  bitu- 
men will  increase  the  percentage  of 
difference,  reduce  the  waterproofing 
properties  and  possibly  introduce  sep- 
aration (delamination)  of  the  felts. 
The  felts  of  today  differ  from  the  felts 
of  old  in  that  they  are  now  paper  as 
opposed  to  the  old  rag  felt.  Demand 
for  felts  has  caused  the  felts  to  be  sat- 
urated in  many  cases  by  a  dipping 
process,  which  can  trap  moisture,  rath- 


er than  forcing  the  bitumen  through 
the  paper.  These  few  facts  will  help 
answer  the  question  of  old  versus  new 
roofs. 

This  does  not  mean,  however,  that 
all  problems  in  new  roofs  are  caused  by 
material  or  application.  It  is  a  combina- 
tion of  conditions,  that  can  lead  to 
problems.  New  constructions  tend  to 
be  lightweight  and  much  more  expen- 
sive. The  co-efficients  of  expansion  and 
contraction  in  the  new  lightweight 
steel,  aluminum  and  glass  buildings  is 
vastly  different  from  that  of  the  old 
concrete,  brick  block  and  steel  build- 
ing. The  roof-mat  system  used  to  pro- 
tect the  new  type  building  is  therefore 
put  under  great  stress  due  to  the  dif- 
ferent rates  of  expansion  and  contrac- 
tion of  these  different  materials.  The 
5-ply  rated  roof-mats  have  53%  -  64% 
less  waterproofing  material,  so  there- 
fore the  mechanics  of  aging  (the  ul- 
tra-violet rays  of  the  sun,  thermo  and 
mechanical  movement)  are  accelerated 
and  strict  maintenance  procedures  are 
needed  sooner. 

Three  inspection  methods 

The  time  when  maintenance  is  need- 
ed can  onlv  be  determined  by  an  or- 
derly periodic  inspection  of  the  roof- 
mat  svstem.  There  are  three  basic 
methods  used  when  inspecting  roof- 
mat  svstems: 

The  first  is  visual.  This  means  walk- 
ing the  roof  area  checking  all  possible 
areas,  where  conditions  lead  to  prob- 
lems. Areas  to  check  are  coping  stones, 
coping  stone  joints,  flashings  and  pat- 
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terns  of  blisters.  Blisters  are  trapped 
moisture,  and,  if  there  is  a  pattern  to 
them,  they  sometimes  can  lead  to  the 
source  of  the  problem,  for  example,  a 
hole  in  the  flashing.  All  conditions 
should  be  noted,  so  that  during  the  me- 
chanical and  chemical  inspection  these 
areas  can  be  further  checked. 

The  second  method  used  is  mechani- 
cal. One  part  of  this  method  is  coring 
the  roof-mat  near  blistered  areas  if 
there  are  any.  The  core  should  be  ap- 
proximately four  inches  square.  This 
will  allow  you  to  determine  if  mois- 
ture is  present  in  the  insulation  or 
roof-mat  system.  This  core  will  also 
show  whether  the  felts  still  have  good 
lamination.  Patching  the  core  should 
be  done  four  inches  beyond  all  cuts 
with  a  sandwich  application  of  the 
proper  based  mastic  and  jute. 

The  flashings  and  metal  edge  systems 
should  be  closely  scrutinized  at  the  lap 
joints  and  batten  plates.  Brush  the 
loose  gravel  away  from  these  areas,  if 
the  roof-mat  has  gravel.  Gravel  can 
hide  many  small  conditions,  which  can 
lead  to  serious  problems. 

The  third  method  is  chemical.  This 
is  used  to  determine  what  type  of  bi- 
tumen was  used  during  the  original  in- 
stallation. Armed  with  the  results  of 
the  three  types  of  inspections  you  will 
be  able  to  determine  what  conditions 
exist,  but  now  you  have  to  use  the 
proper  system  to  control  them. 

There  are  many  materials  on  the 
market  today  and  it  is  important  when 
selecting  the  product  that  you  know  if 
it  will  complement  the  present  roof- 
mat.  Coal  tar  pitch  is  a  by-product  of 
coal  and  asphalt  is  a  bv-product  of  oil 
and  the  two  are  not  chemically  com- 
patible. A  coal  tar  pitch  roof-mat  re- 
quires tar  based  products  and  an  as- 
phalt roof-mat  requires  asphalt  based 
materials. 

There  are  four  basic  tvpes  of  mate- 
rials : 

( 1 )  Mastics 

(2)  Emulsions 


( 3 )  Cutbacks 

(4)  Elastomerics 

Some  examples  of  usage  of  these 
products  are: 

( 1 )  The  proper  based  mastic  can  be 
used  for  patching  or  flashing  work. 

(2)  Emulsion  can  be  used  for  the 
coating  of  smooth  asphalt  roofs  and 
the  vertical  sections  of  flashings.  Cau- 
tion should  be  used  when  installing  and 
storing  emulsions  for  they  will  wash 
off  if  rained  on  before  set  and  will 
freeze  if  stored  in  a  frigid  area. 

(3)  The  proper  based  cutback  can 
be  used  for  major  roof  restoration  on 
gravel  roofs.  Material  should  not  be 
used  or  heated  without  technical  as- 
sistance. 

(4)  Elastomerics:  there  are  many 
products  with  this  name.  Their  com- 
patibility with  dissimilar  materials  is 
somewhat  in  doubt.  Technical  data  and 
help  should  be  used  in  this  area. 

Flashings  often  instigate  problems 

There  is  one  part  of  your  roof-mat 
system  that  has  been  mentioned  quite 
frequently  in  this  presentation  and  that 
is  "flashings."  70%  to  80%  of  all  prob- 
lems in  roof-mat  systems  can  be  traced 
back  to  a  condition  that  originated  at 
the  flashings.  The  inspection  schedule 
on  all  flashings  should  be  at  least  once 
a  year.  This  is  one  of  the  most  impor- 
tant steps  that  can  be  taken  in  a  Pre- 
ventive Roof  Maintenance  Program. 
Water  infiltration  at  the  flashings  will 
go  in  one  of  three  directions: 

( 1 )  Into  the  roof-mat  system  accel- 
erating the  mechanics  of  aging  and 
causing  blisters. 

(2)  Into  the  building  and  this  is 
where  hidden  costs  can  really  acceler- 
ate the  cost  of  roof  maintenance. 

(3)  Into  the  walls  where  damage 
can  occur  if  the  building  is  in  a  cold 
climate    (freeze-thaw  cycle). 

Water  may  not  just  follow  one  of 
these  problem  routes  but  two  or  three 
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of  them,  so  Preventative  Roof  Mainte- 
nance becomes  a  very  obvious  and 
beneficial  option. 

Preventative  Maintenance  will  also 
help  extend  the  life  of  your  roof-mat 
system.  There  are  many  factors  which 
affect  the  life  of  vour  roof -mat  system. 
The  basic  ones  are: 

( 1 )  Thermo-movement    ( shock ) 

(2)  Mechanical   movement 
( cranes ) 

(3)  Elements   (Ultra-violet  rays, 
wind,  etc.) 

(4)  Blisters 

Hours  could  be  spent  dwelling  on 
each  of  the  preceding  points  but  the 
first  three  points  generally  are  some- 
what understood  bv  most  of  the  divi- 
sion superintendents,  division  engi- 
neers and  B.  &  B.  supervisors.  The 
fourth  one  is  less  familiar,  and  yet  very 
prevalent    on    most    roofs.    Blisters    are 


caused  by  moisture  or  vapor  trapped 
in  the  roof-mat  system.  As  the  sun 
warms  the  roof-mat  to  temperatures  as 
high  as  160°F  the  moisture  will  ex- 
pand 1500%  and  this  will  put  600 
P.S.I,  against  the  roof -mat  causing  a 
blister.  These  blisters  are  relatively  sim- 
ple to  control  but  again  check  for  the 
source  of  the  problem  in  vour  orderlv 
inspections. 

I  realize  that  this  presentation  is 
very  general  and  I  hope  that  this  will 
serve  as  an  introduction  to  a  projected 
information  report  coming  for  Com- 
mittee #6  A.R.E.A.  in  late  Fall  or 
Spring. 

President  Runde:  Thank  you,  Wallv, 
and  our  special  thanks  to  you,  Mr. 
Milbauer. 

Next  we  will  have  the  report  of 
Special  Committee  No.  2  on  "Con- 
crete  Restoration."  Mr.    King. 


Concrete   Restoration 


Report  of  Committee 

COMMITTEE— B.  J.  King,  Chairman,  br.engr.,  A.T.&S.F.  Coast  Lines,  Los 
Angeles,  Calif.;  R.  J.  Becker,  Vice  Chairman,  v.p.MidwestReg.,  Lee  Turzillo 
Contracting  Co.,  Omaha,  Nebr. ;  H.  E.  Anderson,  mgr.oper.,  Osmose  Co.,  Madi- 
son, Wis.;  E.  R.  Blewitt,  v.p.,  The  Penetryn  System,  Willoughby,  Ohio;  J.  W. 
Chambers,  br.const.engr.,  M.P.,  St.  Louis,  Mo.;  R.  C.  McMaster,  engr.facil.& 
struc,  B.  &  L.  E.,  Greenville,  Pa.;  and  A.  B.  Wang,  b&b  supvr. (ret.) ,  L.&N., 
Lafayette,   Ind. 


Concrete  restoration  is  a  problema- 
tical subject  to  engineers  and  mainte- 
nance men  world  'round.  Due  to  the 
universal  availability  and  remarkable 
versatility  of  concrete,  it  is  used  for 
nearly  every  imaginable  building  pur- 
pose and  in  practically  all  earthly  en- 
vironments. Like  all  materials,  concrete 
will  succumb  in  some  degree  to  the  ex- 
posure to  time  and  to  the  elements 
and  will  deteriorate.  The  effects  of  this 
deterioration  will,  at  some  point  in 
time,  require  some  type  of  repair  to  in- 
crease the  concrete's  life  expectancy. 
The  tremendous  continuing  increase  in 
the  utilization  of  concrete  as  a  building 
product  and  its  inevitable  deteriorating 
process  has,  consequently,  magnified 
the  importance  of  today's  subject  and 
it  shall  become  increasingly  important 
in  years  to  come. 

The  purpose  of  this  report  is  to  ex- 
plore the  methods  of  concrete  restora- 
tion in  use  in  America  and  to  stimulate 
some  fresh  thinking  founded  on  the 
knowledge  of  these  existing  repair 
techniques.  In  all  probability,  there  are 
repairs  of  concrete  structures  about  to 
be  undertaken,  and  on  some  structures 
the  repairs  have  been  delayed  due  to 
costs,  traffic  interruption  or  unsureness 
of  the  best  procedure.  Perhaps  this  re- 
port will  give  a  better  idea  of  the  most 
practical  method  for  solution  of  the 
restoration  problem.  Perhaps  in  the  near 
future  articles  or  committee  reports  on 
new  innovations  in  restoration  meth- 
ods and  materials  will  begin  to  be  seen. 


Perhaps  the  railroad  industry  will  be- 
gin to  attack  its  enormous  problem  of 
deteriorating  concrete  with  a  new  bold- 
ness. If  these  things  happen,  the  pur- 
pose of  the  work  of  this  committee  will 
have  been  fulfilled. 

Concrete  deterioration  is  defined  as 
any  adverse  change  of  normal  mechan- 
ical, physical  and  chemical  properties 
either  on  the  surface  or  in  the  whole 
body  of  concrete,  generallv  through 
separation  of  its  components.  Assum- 
ing good  workmanship  in  the  manner 
of  mixing,  placing  and  curing  of  con- 
crete, there  are  relatively  few  factors 
which  cause  its  deterioration.  The  more 
common  factors  are:  Temperature,  in 
the  form  of  freeze-thaw  cycles,  expan- 
sion and  contraction  or  temperature 
gradient  between  the  surface  and  inner 
concrete;  reactive  aggregate,  internal 
expansion  resulting  ultimately  from  a 
chemical  reaction  of  chemicallv  un- 
stable aggregate;  sulfate  attack,  attack- 
on  Portland  cement  by  water  and  soils 
with  a  high  concentration  of  sulfates; 
other  chemical  reaction,  such  as  inter- 
nal expansion  due  to  the  inclusion  of 
excessive  amounts  of  free  lime  or  free 
magnesia  in  the  cement;  shrinkage 
cracks  caused  by  drying  and  carbona- 
tion;  leaching,  soluble  constituents  of 
concrete  dissolved  and  removed  by 
solvents  that  percolate  through  it;  struc- 
tural design,  insufficient  strength  or 
shape  characteristic  allowing  deterior- 
ation from  external  mechanical  forces 
such  as  excessive  live  loads,  foundation 
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movements  and  seismic  forces. 

It  is  important  to  note  that,  except- 
ing structural  design  and  expansion  or 
contraction,  moisture  is  basic  to  most 
deteriorative  processes.  In  order  to 
properly  determine  the  method  and 
amount  of  repairs  that  should  be  done 
at  a  particular  location,  some  analysis 
of  the  type,  extent  and  cause  of  the 
deterioration  must  be  made.  The  de- 
terioration could  be  merely  a  texture 
defect  such  as:  Bleeding  channels,  sand 
streaks  or  pockets,  water  pockets,  strat- 
ification, honeycomb,  segregation,  dis- 
coloration or  efflorescence.  None  of 
these  usually  require  repairs  for  struc- 
tural integrity.  However,  some  are  in- 
dicative of  inherent  weakness  and  may 
be  a  location   of  future  distress. 

Cracking,  a  more  serious  phenomena 
than  the  texture  defect,  is  more  apt  to 
require  restoration.  For  a  better  basis 
of  common  nomenclature  and  mutual 
understanding,  refer  to  the  American 
Concrete  Institute's  Committee  201  re- 
port, "Guide  For  Making  a  Condition 
Survey  of  Concrete  in  Service."  Com- 
mittee 201  states  that  a  crack  should  be 
classified  by  direction,  width  and 
depth.  The  following  adjectives  can  be 
used:  longitudinal,  transverse,  vertical, 
diagonal  and  random.  Three  width 
ranges  are  suggested;  fine — generallv 
less  than  1  millimeter;  medium — be- 
tween 1  and  2  millimeters;  and  wide — 
over  2  millimeters.  Four  general  cate- 
gories of  cracking  are: 

(1)  Pattern  cracks — Fine  openings  on 
the  concrete  surface  in  the  form  of 
a  pattern,  resulting  from  a  de- 
crease in  volume  of  the  material 
near  the  surface,  or  increase  of 
material  below  the  surface,  or 
both. 

(2)  Checking — Development  of  shal- 
low cracks  at  closely  spaced  but 
irregular  intervals  on  the  surface 
of  the  concrete. 

(3)  Hairline  cracking — Small  cracks  of 
random  pattern  in  an  exposed  con- 
crete surface. 


CRACKS,    after   cleaning,   can    be   repaired 
by  injecting  grout  into  them. 

(4)  D-cracking — The  progressive  for- 
mation of  a  series  of  fine  cracks 
at  rather  close  intervals,  often  of 
random  patterns,  but  in  slaps  par- 
alleling edges,  joints  and  usually 
curving  across  slab  corners. 

A.C.I.  Committee  201  also  defined 
the  terms  used  to  describe  concrete 
deterioration,  however,  since  they  are 
fairly  self-explanatory  only  time  to 
mention  them  will  be  taken.  They  are: 
disintegration,  distortion,  efflorescence, 
exudation,  incrustation,  pitting  popout, 
erosion,  scaling,  peeling,  spall,  dummy 
area,  dusting  and  corrosion. 

Almost  all  of  these  conditions  can  be 
precluded  by  the  use  of  good  design 
and  stringent  inspection  of  the  concrete 
materials  and  of  the  workmanship. 

Once  the  evaluation  of  type,  extent 
and  probable  causal  factor  of  the  crack- 
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ing  or  deterioration  is  made,  a  method 
of  repair  must  be  chosen.  There  are 
several  methods  available  by  which 
adequate  repairs  to  the  concrete  can 
be  made  and  from  them  the  one  best 
suited  for  the  particular  problems  of 
traffic  interruption,  repair  time  and 
cost  for  the  specific  job  can  be  chosen. 

Remove-and-replace  technique 

One  of  the  oldest  methods  of  repair 
and  perhaps  the  most  used,  at  least  un- 
til recent  years,  is  the  remove-and-re- 
place technique  of  restoration.  In  cases 
of  heavy  structural  failure,  deterioration 
or  damage,  the  remove-and-replace 
method  is  still  probably  the  prime  res- 
toration procedure. 

Falsework  is  generally  necessary  to 
help  support  the  structure  while  the 
removal  and  replacement  work  is  un- 
derway. The  falsework  can  also  serve 
as,  or  help  support,  necessary  staging 
to  work  from. 

After  the  falsework  is  in  place  and 
the  structure  secured,  the  deteriorated 
or  damaged  concrete  may  be  removed. 
Jackhammers  or  pavement  breakers  of 
various  sizes  are  common  tools  for  re- 
moval on  the  larger  areas,  reducing  to 
pneumatic  bush  hammers,  chipping 
guns  and  hand  chipping  for  smaller 
areas.  Explosive  charges  are  not  un- 
known in  concrete  removal  but  their 
use  is  usually  limited  to  the  larger  and 
not  the  average  job.  The  remaining 
concrete  surface  must  be  clean  and 
sound,  ready  for  the  new  concrete  to 
bond  to  it.  Reinforcing  steel  should  be 
clean  to  produce  good  bond  also,  and 
if  the  member  or  area  needs  additional 
structural  strength,  more  reinforcing 
bars  may  be  added  by  tying  to  the 
existing  reinforcing  or  by  drilling  and 
doweling  into  sound  concrete. 

Forms  are  placed  next  and  they  are 
usually  bolted  onto  anchors  set  into 
the  remaining  sound  concrete.  Form- 
ing for   lighter,   smaller   areas  may  be 


fastened  in  place  by  nailing  to  nailing 
strips  that  have  been  shot  on  by  the 
cartridge  type  nailing  gun.  Forms  must 
be  strong  and  tight  and  have  windows 
or  other  provisions  to  facilitate  ease 
and  adequate  placing  of  the  concrete. 
Good  forms  also  insure  a  finished  prod- 
uct with  the  desired  grades  and  lines 
and  a  pleasing  appearance. 

Mix  design  should  be  considered 
carefully.  High  early  strength  cement 
is  sometimes  desirable  with  the  cement 
content  high  enough  to  insure  a  good 
strength  factor  but  not  so  rich  that  it 
might  promote  cracking.  Strengths  up 
to  4,000  psi  can  usually  be  attained 
with  a  cement  mix  of  six  sacks  or  less, 
often  five  sacks  are  sufficient.  A  low 
water-cement  ratio  is  always  desirable. 
An  air-entraining  admixture  for  better 
workability  is  helpful  in  placing  the 
concrete  and  keeping  the  water  con- 
tent low.  R  will  also  help  prevent 
cracking  during  the  life  of  the  con- 
crete. 

Concrete  pumps  have  made  difficult 
casting  jobs  relatively  easy  and  can 
ease  the  work  of  producing  quality 
concrete.  A  mix  as  dry  as  that  which 
can  be  chuted  or  placed  by  bucket  may 
not  be  practical  to  pump,  but  with 
good  design  a  fairly  dry  mix,  with  all 
the  qualities  that  may  be  required,  can 
be  achieved.  R  accessibility  and  the 
geometry  of  the  restoration  will  allow 
placing  the  concrete  by  chute  or  buck- 
et it  may  be  more  economical.  Ri  any 
case,  care  must  be  exercised  in  plac- 
ing the  concrete  and  the  use  of  a  vi- 
brator, the  correct  size  for  the  work,  is 
mandatory  in  acquiring  a  dense  con- 
crete in  all  the  recesses  within  the 
forms. 

Curing  the  repair  concrete  should  be 
started  as  soon  as  possible,  after  the 
surface  has  received  its  final  troweling, 
to  avoid  surface  cracking.  A  choice  of 
pigmented  curing  compounds,  wet  sand 
or  burlap,  polyethylene  film  or  paper 
should  be  made  to  best  suit  the  curing 
needs.  Three  days  in  the  forms  is  the 
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usual  practice.  However,  with  the  use 
of  high  early  strength  cement,  test 
cylinder  breaks  can  indicate  strengths 
which  will  allow  form  removal  the  day 
following  the  pour.  The  new  concrete 
should  not  be  loaded  until  test  cylinder 
breaks  indicate  sufficient  strength  gains 
to  safely  carry  expected  loads. 

While  not  precisely  a  restoration 
method  insofar  as  original  lines  and 
grades  are  concerned,  deterioration  as 
described  above  is  often  repaired  by 
completely  encasing  the  member  with 
reinforced  concrete.  The  encasement 
restrains  the  concrete  from  further  dis- 
integration and  provides  protection 
from  the  elements.  This  simple  pro- 
cedure has  afforded  economical  longe- 
vity for  many  structures.  However,  it 
must  be  recognized  that  there  is  a 
danger,  if  the  encased  concrete  is  so 
weakened,  that  it  could  cause  an  in- 
stantaneous failure  without  previous 
warning. 

Prepiaced  aggregates 

Another  restoration  technique  is  the 
use  of  prepiaced  aggregate  concrete. 
This  method  is  commonly  used  on  larg- 
er areas  of  extreme  surface  deteriora- 
tion. 

The  surface  must  be  prepared  by  the 
removal  of  all  disintegrated  and  dete- 
riorated concrete.  Removal  of  approxi- 
mated four  inches  or  more  to  sound 
material  is  required  for  efficient  use 
of  prepiaced  aggregate  concrete.  The 
existing  reinforcing  steel  should  be 
cleaned  or  replaced,  care  being  taken 
that  the  reinforcing  steel  and  any  em- 
bedded items  are  not  displaced  from 
their  original  locations.  Additional  re- 
inforcing, if  called  for,  can  be  placed 
at  this  time. 

Forms  of  wood,  steel  or  other  ap- 
proved nonabsorptive  material  are 
placed  true  to  line  and  grade.  They 
must  be  mortar-tight  and  sufficiently 
rigid  to  prevent  objectionable  defor- 
mation under  load.   Chamfers,   mould- 


ings and  false  joints  should  be  used  as 
required  in  the  forms  to  provide  a  neat 
and  uniform  appearance  of  the  finished 
surface.  Forms  should  be  coated  with 
non-staining  mineral  oil  shortly  before 
the  aggregate  is  placed.  Surplus  oil  on 
the  forms  and  any  oil  on  the  reinforc- 
ing steel,  or  other  surfaces  requiring 
bond  with  the  concrete,  must  be  re- 
moved. 

Hard,  clean,  well-graded  coarse  ag- 
gregate is  handled  and  deposited  in 
the  forms  in  such  a  manner  that  the 
grading  of  the  aggregate  in  place  will 
be  as  uniform  as  practicable.  The  ag- 
gregate may  be  lightly  vibrated,  tamp- 
ed or  rodded  during  placing  operations 
to  reduce  the  voids.  Approximately 
twenty  seven  cubic  feet  of  coarse  ag- 
gregate is  contained  in  each  yard  of 
prepiaced  aggregate  concrete  insuring 
the  ability  to  obtain  a  dense,  high 
strength,  quality  concrete. 

Mortar  of  Portland  cement,  sand, 
water  and  admixtures  so  proportioned 
and  mixed  to  produce  a  grout  capable 
of  maintaining  the  solids  in  suspension 
and  which  mav  be  pumped  without  dif- 
ficulty is  necessary  to  penetrate  and  fill 
completely-  the  voids  in  the  prepiaced 
ascresate  mass.  The  admixture  elimin- 
ates  setting  shrinkage,  produces  the  ef- 
fect of  air-entraining  agents  and  con- 
tributes to  higher  later-age  strength. 
The  tight  packed  coarse  aggregate  re- 
duces drying  shrinkage  mechanically. 

The  mortar  is  placed  by  pumping 
which  is  done  slowly,  progressing  from 
the  bottom  up  to  permit  the  mortar 
to  completely  fill  all  voids  in  the 
coarse  aggregate,  displacing  air  and/ 
or  water  from  the  spaces  between  the 
aggregate  particles.  If  the  forms  are 
completely  enclosed,  vents  must  be 
provided  at  the  top  of  the  forms  so  all 
excess  air  and  water  can  be  expelled. 
When  appropriate,  the  forms  are  light- 
ly vibrated  to  help  remove  air  bubbles 
which  sometimes  adhere  to  the  inside 
of  the  forms.  This  also  insures  a  con- 
tinuous   film    of    mortar    between    the 
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aggregate  and  the  forms.  The  injected 
mortar  will  penetrate  the  rough  tex- 
ture and  surface  of  the  existing  con- 
crete which  aids  in  insuring  a  bonded 
surface  between  the  new  and  old  con- 
crete. 

The  quality  of  the  mortar  is  not  af- 
fected by  underwater  placement.  This 
is  a  great  asset  since  it  precludes  the 
necessity  to  de-water  forms  before 
placing  the  mortar,  and  it  enhances 
the  use  of  the  preplaced  aggregate 
process  in  underwater  restoration  proj- 
ects in  both  fresh  and  salt  waters.  Ex- 
tensive use  of  this  method  in  under- 
water repair  by  contractors  specializ- 
ing in  this  service  has  established  the 
excellence  of  the  technique  below  wa- 
ter as  well  as  above. 

Curing  preplaced  aggregate  con- 
crete is  the  same  as  for  any  good  qual- 
ity concrete.  The  application  of  ap- 
proved curing  compounds  or  continu- 
ous wetting  are  the  usual  procedures 
used.  The  cured  concrete  has  normal 
compressive  strengths  that  range  from 
2,500  to  7,000  pounds  per  square  inch. 

Dry-pack  method 

Smaller  areas  of  surface  deteriora- 
tion, which  do  not  require  repairs  to 
the  extent  of  that  of  the  preplaced  ag- 
gregate, often  are  restored  by  the  use 
of  the  dry-pack  technique.  Dry  pack- 
ing is  the  placement  of  a  stiff  mortar 
usually  by  ramming  or  tamping,  the 
amount  of  tamping  varying  with  the 
size  and  shape  of  the  hole  to  be 
patched.  It  is  an  exceptional  job,  in 
both  new  construction  and  mainte- 
nance, that  does  not  require  some  dry- 
pack  patching. 

The  patch  area  must  be  thoroughly 
cleaned  of  deteriorated  material  and 
any  foreign  material  or  laitence  on  the 
surface.  A  rough  surface  profile  is  de- 
sirable to  effect  good  mechanical  bond. 
When  possible,  the  patch  area  should 
be  outlined  with  a  saw  cut  at  least 
one-half  inch  deep  and  a  few  inches 
back  from  the  edge  of  the  deteriorated 


or  damaged  area.  This  assures  that  the 
edges  of  the  patch  will  be  in  sound 
concrete  and  preclude  the  undesirable 
edge  featherings  of  the  patch.  The  sur- 
face should  be  kept  continuously  wet 
as  long  as  possible  before  patching. 
Just  prior  to  placing  the  patch  mix,  the 
old  concrete  should  be  dampened  but 
left  still  slightly  absorptive. 

The  design  of  the  mortar  mix  for 
the  dry  pack  should  be  varied  to  fit 
the  particular  requirements  of  the  re- 
pair, but  in  general,  the  mortar  should 
be  of  the  same  material  and  propor- 
tions as  the  base  concrete  when  pos- 
sible. The  principal  design  require- 
ments are:  High  early  strength,  low- 
drying  shrinkage,  good  bondability  and 
lasting  durability.  Admixtures  such  as 
air-entrainment  are  often  used  to  help 
acquire  these  qualities. 

Mix  ratio  designs  are  varied  to  suit 
the  patch.  For  thin  patches  a  common 
ratio  is  two  and  one-half  to  three 
parts  coarse  sand  to  one  part  cement, 
whereas  one  and  one-half  parts  coarse 
aggregate  to  one  and  one-half  parts 
fine  aggregate  to  one  part  cement  is 
typical  for  deeper  patches.  Water  must 
be  kept  minimal  using  only  that  re- 
quired for  hydration  and  mixing.  Ap- 
proximately four  gallons  per  bag  of 
cement  will  give  the  desired  consist- 
ency which  will  make  the  mortar  cake 
in  the  hand  when  squeezed  and  leave 
a  slight  film  of  moisture  in  the  palm. 

Before  placing  the  dry  pack,  the 
damp  surface  of  the  concrete  should 
be  scrubbed  with  a  neat  cement  grout. 
This  wets  the  surface  uniformly,  dis- 
places air  films  and  incorporates  any 
loose  material  still  on  the  old  surface, 
improving  bonding  in  general.  The 
grout  should  be  placed  just  before  the 
mortar  placement  so  that  it  does  not 
dry  out.  This  means  that  the  mortar 
should  be  placed  within  ten  minutes 
after  the  neat  cement  grout  has  been 
applied.  Epoxy-based  bonding  adhe- 
sives  are  becoming  increasingly  popu- 
lar for  use  in  lieu  of  grout.  They  are 
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somewhat  easier  to  apply,  the  timing 
is  not  nearly  so  critical  and  the  bond- 
ing strength  at  the  surface  between 
the  new  and  the  old  concrete  is  great- 
er. 

Due  to  the  rapid  setting  of  dry  pack 
and  the  low  initial  water  content,  cur- 
ing is  especially  critical  and  must  be 
started  immediately  after  finishing  so 
that  enough  water  will  be  retained  for 
hydration  of  the  cement.  Curing  com- 
pound or  moist  curing  is  suitable  for 
this  type  of  work  under  normal  condi- 
tions. The  patch  should  be  kept  con- 
stantly moist  for  a  week  to  ten  days  to 
assure  full  development  of  strength 
and  preclude  shrinkage  which  could 
cause  it  to  break  away  from  the  repair- 
ed surface. 

Latex-modified  mortar  has  gained 
wide  acceptance  for  resurfacing  re- 
pairs because  it  has  good  adhesive 
properties  combined  with  high  com- 
pressive and  tensile  strengths.  It  is  al- 
so flexible,  resistant  to  alkalis  and  di- 
lute acids,  has  low  water-absorption 
properties  and  high  bonding  strength. 
Latex-modified  mortar  has  a  rapid  set- 
up time  and  must  be  finished  and  cur- 
ed immediately  after  placing.  It  is  not 
compatible  with  air-entrainment  and 
usually  has  a  very  high  slump.  The  high 
slump  makes  it  quite  fluid  and  rela- 
tively easy  to  place.  However,  it  also 
removes  it  from  the  dry-pack  classifi- 
cation. 

Pneumatically  applied  mortar 

Large  and  irregular  areas  of  rela- 
tively shallow  deterioration  on  a  con- 
crete structure  can  be  successfully  and 
economically  restored  by  utilizing  the 
pneumatically  applied  mortar  method 
of  concrete  restoration  commonly  call- 
ed shotcrete.  The  shotcrete  method  has 
been  utilized  for  many  years  and  most 
engineers  are  familiar  with  the  general 
procedures  involved.  However,  strict 
attention  must  be  given  to  the  quality 
of  workmanship  as  it  is  of  prime   im- 


portance in  achieving  an  effective,  last- 
ing repair. 

Specialized  equipment  is  necessary 
for  pneumatically  applying  mortar  and 
there  is  a  variety  of  this  equipment 
available  on  the  market.  There  are 
some  "wet-mix"  machines  designed 
and  available;  however,  they  are  in 
the  minority  and  this  report  will  be 
restricted  to  "dry-mix"  machines  and 
the  original  shotcrete  method. 

There  are  two  basic  concepts  in  gun- 
ning equipment.  The  double  pressure 
chamber,  which  functions  as  an  air 
lock,  delivers  the  dry  mixed  materials 
to  an  outlet  valve  where  compressed 
air  carries  it  through  the  hose  to  the 
nozzle.  The  compressed  air  stream  ma- 
chine is  not  a  pressurized  vessel,  it  is 
designed  to  entrain  the  dry  materials 
into  a  compressed  airstream  which  car- 
ries the  material  into  the  hose  and  to 
the  nozzle.  Water  is  injected  at  the 
nozzle  resulting  in  hydrating  coinci- 
dent with  deposit  in  both  basic  con- 
cepts. Refinements  and  variations  of 
these  basic  concepts  are  available 
through  several  manufacturers.  Other 
equipment  that  is  not  special  but  is  re- 
quired includes:  Air  compressor,  con- 
crete mixer,  hopper  box  with  vibrating 
screen,  material  hose,  water  pump, 
chipping  hammers,  air  hose,  nozzle- 
men  communication  equipment,  scaf- 
folding and  assorted  fittings  and  small 
tools. 

Pneumatically  applied  mortar,  like 
all  concrete  repair  work,  requires  prop- 
er removal  of  all  deterioration  to  sound 
material  if  the  filling  is  to  be  perman- 
ent and  the  integrity  of  the  structure 
restored.  A  minimum  depth  of  one  and 
one-half  inches  and  boundaries  chip- 
ped at  a  forty-five  degree  angle  to  a 
depth  of  not  less  than  one  inch  gives 
the  best  results.  Thin  or  feathered  edg- 
es in  the  finished  grade  should  be 
avoided.  An  excellent  bond  is  achieved 
with  properly  applied  shotcrete  and 
square  cut  or  undercut  boundaries  are 
not  necessary.  In  fact,  square  or  under- 
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cut  edges  should  be  avoided  to  pre- 
vent trapping  the  rebound  material 
and  creating  sand  pockets.  Particular 
care  should  be  employed  when  rein- 
forcing bars  are  encountered  in  the 
chipping  operation.  Excessive  hammer 
contact  with  the  bars  will  tend  to  loos- 
en and  fracture  the  concrete  in  ad- 
joining sound  areas.  This  creates  new 
paths  for  moisture  penetration  and 
eventual  deterioration.  Appropriate 
steps  should  be  taken  to  chip  out  de- 
fective construction  joints  and  cracks 
and  to  correct  the  existing  condition 
by  the  installation  of  tie  rods,  dowels, 
cement  grout  intrusion  or,  where  nec- 
essary for  structural  integrity,  epoxy 
grout  injection. 

All  expansion  joints  and  moving  sep- 
arations must  be  maintained  by  the  in- 
stallation of  pre-molded  joint  material 
or  other  appropriate  means.  Consider- 
able judgement,  however,  must  be  ex- 
ercised in  the  proper  treatment  for  cor- 
rection of  working  cracks  and  joints. 

As  soon  as  practical  following  the 
chipping  preparation,  the  cleaned  sur- 
faces should  be  sealed  by  the  applica- 
tion of  a  bonding  seal  which  consists 
of  one  part  cement  to  two  parts  of  fine 
sand  and  thirty  pounds  of  a  metallic 
waterproofing  per  sack  of  cement  used. 
This  material  is  mixed  to  a  slurry  con- 
sistency and  brush  or  pneumatically 
applied.  It  is  important  that  the  sealer 
be  applied  to  a  thoroughly  cleaned  and 
dampened  surface.  Air  or  water  blast- 
ing just  prior  to  the  bond  seal  is  pre- 
ferable. Care  must  be  exercised  not  to 
apply  the  sealer  in  excess,  but  all  sur- 
faces should  be  covered.  The  bond  seal 
must  cure  for  a  minimum  of  twenty- 
four  hours  to  permit  oxidation  and  ef- 
fect the  heal.  The  purpose  of  the  bond 
seal  is  two-fold:  First,  the  seal  will 
prevent  air  slacking  of  the  chipped  sur- 
face and,  secondly,  it  will  not  permit 
the  chipped  concrete  surface  to  absorb 
water  from  the  applied  shotcrete  and 
cause  a  weakened  bond  between  the 
old  and  new  materials. 


Shotcrete  reinforcing 

Generally,  all  shotcrete  should  be  re- 
inforced. Exceptions  do  occur  where  it 
is  not  necessary,  however  it  is  best  to 
avoid  omission  when  possible.  Flash 
or  thin  coats  of  shotcrete  should  be 
applied  with  caution  and  only  on  clean 
sandblasted  surfaces  which  show  no 
evidence  of  water  seepage.  Epoxy 
bonding  compounds  have  improved 
the  probability  of  success  of  the  thin, 
unreinforced  shotcrete  applications, 
still  they  should  be  restricted  to  special 
situations. 

Standard  reinforcement  used  in  the 
shotcrete  restoration  technique  is  2"  x 
2"  x  #12  x  #12  or  3"  x  3"  x  #10  x 
#10  galvanized  welded  wire  fabric. 
With  patch  depths  greater  than  four 
inches,  an  additional  layer  of  mesh  is 
installed  for  each  four  inches  of  depth. 
The  mesh  must  be  securely  anchored 
to  the  original  surface  by  grouted  dow- 
els or  anchor  bolts  which  are  sized 
and  spaced  according  to  the  depth  of 
the  shotcrete  patch.  Additional  bar  re- 
inforcement is  sometimes  required  with 
depths  over  four  inches  when  appre- 
ciable areas  are  affected.  Excessive  re- 
inforcing and  reinforcing  bars  larger 
than  #6  should  be  avoided,  as  bar 
concentrations  increase  the  possibility 
of  sand  or  rebound  entrapment.  Addi- 
tional reinforcement  at  critical  loca- 
tions where  distress  is  evident  or  the 
existing  design  is  inadequate  for  chang- 
ing conditions  should  be  considered. 

The  dry-mix  design  of  most  shot- 
crete is  a  volume  proportion  of  one 
part  cement  to  three  and  one-half  to 
four  parts  concrete  sand  aggregate, 
well  graded  and  passing  a  one-half  inch 
screen.  Rebound  is  a  factor  in  all  pneu- 
matically applied  mortar  and  is  conse- 
quently considered  in  the  dry  mix  pro- 
portions. Actually,  the  in-place  propor- 
tions should  be  approximately  one  part 
cement  to  three  parts  sand  aggregate. 
Too  rich  a  mix  will  result  in  excessive 
fine  shrinkage  cracks.   Too  lean  ;i  mix 
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will  produce  considerable  rebound 
waste  and  consequently  a  disposal 
problem.  When  using  the  large  aggre- 
gate, which  is  up  to  three-quarter  inch 
in  size,  the  mix  is  generally  the  same 
one  to  three  and  one-half  or  four  bv 
volume  proportions. 

Quick-set  acceleration  additives  have 
been  utilized  to  an  advantage  in  the 
shotcrete  mix  for  special  situations.  An 
accelerating  admix  is  very  useful  where 
general  seepage  cannot  be  controlled 
and  is  used  extensively  in  the  large  ag- 
gregate unreinforced  shotcrete  applica- 
tions, especially  in  rock  tunneling  op- 
erations. The  use  of  calcium  chloride 
needs  extreme  caution  and  is  discour- 
aged. Accelerating  admixes  are  not  gen- 
erally required  in  concrete  restoration 
techniques.  The  versatility  of  shotcrete 
permits  variation  of  mix  and  additives 
as  the  situation  dictates  and  should  be 
utilized  within  the  bounds  of  good 
practices. 

The  proper  placement  of  pneumati- 
cally applied  mortar  depends  largely 
upon  the  skill  of  the  nozzle  and  gun 
operators.  The  nozzle  operator  is  of 
prime  importance  to  the  integrity  and 
quality  of  the  shotcrete  and  should  be 
thoroughly  trained. 

Nozzle  velocities  should  be  uniform, 
with  pressure  at  the  machine  not  less 
than  35  psi  with  a  horizontal  hose 
length  of  100  ft.  Increased  pressures 
are  necessary  to  maintain  this  nozzle 
velocitv  with  increased  hose  length  or 
vertical  lifts.  Water  pressure  at  the 
nozzle  must  be  maintained  at  not  less 
than  10  psi  greater  than  the  air  pres- 
sure at  the  machine.  This  will  insure 
proper  hydration  of  the  material  at 
the  nozzle.  If  any  application  is  made 
over  a  preceding  coat,  any  deposits  of 
loose  sand  must  be  removed  and  the 
prior  layer  must  cure  for  more  than 
two  hours  before  application  of  the 
second  coat. 

Aesthetically  acceptable  restoration 
projects  should  have  shooting  strips 
installed    at    all    corners    and    a    piano 


wire  stretched  as  a  guide  line  over  the 
area.  High  areas  can  be  screened,  but- 
working  the  material  must  be  kept  to 
a  minimum.  All  surface  finishing  must 
be  done  immediately  after  the  initial 
set  of  the  shotcrete.  The  thin  surface 
flash  coating  should  not  be  worked  in 
any  way. 

After  the  desired  surface  finish  has 
been  achieved  and  the  initial  set  has 
taken  place,  curing  should  begin.  The 
surface  must  be  kept  moist  for  a  mini- 
mum of  72  hours.  Unfortunately,  wet 
curing  is  not  practical  on  many  struc- 
tural repair  projects.  In  these  instances 
an  application  of  an  approved  mem- 
brane curing  compound  is  acceptable. 

Structural  crack  restoration 

The  repair  techniques  discussed  thus 
far,  with  the  exception  of  the  remove- 
and-replace  method,  have  application 
basically  to  surface  deterioration  and 
not  to  deep  structural  crack  systems. 
Grout  intrusion  is  sometimes  used  for 
structural  crack  restoration. 

Special  equipment  necessarv  for 
grout  intrusion,  other  than  hand  and 
pneumatic  tools  common  to  concrete 
restoration  is  a  small  mixer  which  is 
usually  equipped  with  two  tanks,  one 
which  can  be  charged  while  pumping 
from  the  second.  The  tanks  are  contin- 
ually agitated  to  keep  the  slurry  uni- 
form and  the  solids  in  suspension. 

The  concrete  surface  requires  no 
preparation,  except  for  the  removal  of 
any  grease  or  foreign  material  from  the 
crack  face  which  would  deter  bond  of 
the  crack  seal.  The  cracks  themselves 
must  be  thoroughly  flushed  to  allow 
penetration  of  the  grout  slurry.  Most 
of  the  crack  area  can  be  cleaned  bv 
flushing  with  water  and  blowing  with 
high  pressure  air.  In  the  more  difficult 
cases  other  innovations  may  be  used 
such  as  pumping  water  under  pressure 
through  grouting  ports  after  partial 
seal  of  the  cracks.  A  weak  muriatic 
acid  solution  is  often  employed  to  open 
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more  stubborn  cracks,  however,  it  must 
be  thoroughly  flushed  with  potable 
water  before   grouting. 

Reinforcing  the  deteriorated  concrete 
is  important  because  the  cement  grout 
usually  will  not  develop  enough  bond- 
ing strength  across  the  crack  to  restore 
the  concrete  to  its  original  design.  Re- 
inforcing can  be  accomplished  in  sev- 
eral ways.  The  most  common  is  prob- 
ably by  drilling  holes  across  the  crack, 
inserting  steel  reinforcing  bars  and 
grouting  them  in.  Steel  rods  passing 
completely  through  the  member  and 
then  tensioned  by  tightening  the  nuts 
on  the  ends  are  sometimes  utilized. 
Cables  similarly  installed  and  other  in- 
novations have  been  used  satisfactorily. 

The  surface  of  the  cracks  are  sealed 
with  a  cement  dry  pack.  High  early- 
strength  and  non-shrink  additives  are 
used  or  a  commercial  premixed  mortar 
can  be  utilized  and  is  most  convenient. 
Pumping  ports  must  be  left  in  the  seal 
or  drilled  in  afterwards.  The  type  of 
port  or  pumping  stem  used  depends  on 
vour  equipment.  A  rubber  grommeted 
injection  nozzle  is  common  and  it  pre- 
cludes the  need  for  anv  device  in  the 
pumping  port  that  is  drilled  into  the 
crack. 

Design  of  the  cement  grout  mix  is 
of  prime  significance  and  must  be  care- 
fully considered.  Many  of  the  same 
qualities  that  are  needed  in  the  grout 
mortar  pumped  into  preplaced-aggre- 
gate  concrete  are  necessary.  Admix- 
tures, together  with  the  Portland  ce- 
ment, must  produce  a  grout  slurry  ca- 
pable of  maintaining  the  solids  in  sus- 
pension during  pumping,  minimize 
shrinkage  and  develop  good  bond  and 
compressive  strengths. 

The  slurry  is  pumped  from  the  mix- 
ing tank  through  the  ports  into  the 
crack  system.  Pumping  is  started  at 
the  lower  extremities  and  progressed 
upwards  to  take  advantage  of  the  grav- 
ity head  to  pressure  the  grout  into  the 
hairline  cracks.  Progression  of  the  grout 
can  be  followed  visually  bv  the  wet- 


ting of  the  crack  seal.  When  the  grout 
reaches  the  next  higher  port  the  pump- 
ing nozzle  is  moved  up  to  that  port 
and  the  lower  one  is  plugged. 

Since  the  grout  slurry  is  completely 
contained  within  the  crack  system,  no 
curing  procedure  is  required.  Good 
compressive  strengths  in  the  range  of 
two  to  five  thousand  pounds  per  square 
inch  can  be  easily  achieved. 

Epoxy-injection   method 

One  of  the  most  recent  methods  of 
restoring  concrete  deteriorating  from 
both  large  structural  and  smaller  sur- 
face crack  systems  is  the  epoxy  injec- 
tion method.  This  application  of  epoxy 
started  in  the  early  1950's  and  due  to 
its  performance  capabilities  it  has 
quickly  grown  to  be  widely  accepted 
as  one  of  the  leading  repair  methods. 

The  normal  array  of  hand  and  pneu- 
matic tools  used  are  supplemented  by 
special  equipment  such  as  the  epoxy 
pump,  which  is  capable  of  metering 
the  epoxy  resin  and  catalyst  and  deliv- 
ering them  to  the  special  mixing  nozzle 
under  a  variable  pressure.  A  concrete 
coring  machine  which  can  extract  cores 
of  several  sizes  is  basic  equipment  and 
the  availability  of  tensile  testing  of  the 
concrete  cores  is  needed. 

The  concrete  area  or  member  desig- 
nated for  repair  is  externally  cleaned 
with  compressed  air,  water,  solvent  or 
a  combination  of  these  as  conditions 
warrant.  Structural  cracks  to  be  repair- 
ed are  examined  and  cores  are  taken 
for  determination  of  crack  depth,  direc- 
tion and  magnitude,  and  also  to  find 
the  amount  and  type  of  foreign  ma- 
terial within  the  cracks.  Analyzation  of 
the  condition  of  the  parent  concrete  is 
made  from  the  core.  If  the  concrete  is 
found  to  be  sound,  except  for  the  exist- 
ing cracks,  the  repair  process  is  con- 
tinued. If  the  concrete  is  judged  too 
poor  or  too  costly  to  repair  by  the 
epoxy  injection  method,  other  methods 
can  be   recommended   from   the   infor- 
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mation   learned   from   the   core. 

If  debris  is  found  in  the  cracks  that 
may  not  permit  penetration  or  bond- 
ing by  the  epoxy,  the  voids  are  flushed 
with  air,  water,  solvent  or  a  combina- 
tion of  these.  Cleaning  is  accomplished 
in  the  more  difficult  cases  by  drilling 
holes  into  the  center  of  the  concrete 
member  to  intersect  with  the  internal 
voids,  and  then  flushed  from  the  inside 
out.  If  cleaning  solution  has  been  used, 
the  voids  are  then  flushed  with  fresh 
water  and  compressed  air. 

Once  cleaning  is  accomplished,  the 
cracks  are  again  analyzed  through  the 
core  holes  and  drilled  holes.  If  a  crack 
has  progressed  in  magnitude  to  the 
point  that  it  impairs  the  structural  in- 
tegrity of  the  bridge  member,  the  crack 
can  be  pinned  with  reinforcing  steel  to 
assist  the  epoxy  bond.  These  reinforc- 
ing pins  are  epoxied  into  drilled  holes 
staggered  along  alternate  sides  of  the 
crack  and  slanted  inward  to  cross  the 
crack,  much  like  the  pinning  described 
earlier.  The  number  and  location  of 
these  pins  is  determined  by  the  condi- 
tions at  each  particular  crack. 

Injection  ports  of  four-inch  lengths 
of  three-eights  inch  pipe  are  common- 
ly used  and  are  placed  at  intervals 
along  the  crack.  The  spacing  of  the 
pumping  ports  is  determined  by  the 
penetration  of  the  epoxy  that  is  de- 
sired. In  pumping  the  regular  viscosity 
epoxy,  it  is  a  rule  of  thumb  that  the 
epoxv  penetration  will  be  approxi- 
mately the  same  depth  as  the  distance 
to  the  next  higher  pumping  port  when 
the  epoxy  reaches  the  higher  port  and 
starts  running  out.  The  ports  also  serve 
the  purpose  of  allowing  air  to  escape 
as  the  voids  are  filled. 


Cracks  are  sealed  with  alternate  ma- 
terials depending  upon  their  width.  A 
large  crack  one-half  inch  wide  or  larg- 
er can  be  effectively  sealed  with  quick- 
setting  high-strength  cement  mortar. 
Cracks  of  less  than  one-half  inch  width 
can  economically  be  sealed  with  epoxv 
paste.  Smaller  cracks  with  widths  of 
one-hundredth  of  an  inch  or  less  can 
be  sealed  with  low  viscosity  epoxy. 
Cracks  of  widths  smaller  than  this  can 
most  economically  be  sealed  with  poly- 
ester. For  most  effective  sealing,  the 
cracks  should  be  lightly  sand  blasted 
and  the  sealer  allowed  to  cure. 

Epoxv-resin  adhesive  have  many  in- 
herent advantages  as  a  concrete  crack 
restoration  material.  It  is  one  of  the 
best  adhesives  for  bonding  a  wide 
range  of  adherends,  both  in  specific 
and  mechanical  adhesion.  They  adhere 
well  to  most  metals,  plastics,  wood, 
glass,  concrete,  ceramics,  etc.  The  in- 
ternal strength  of  epoxies  to  resist  co- 
hesive failure  is  very  good  and  will 
often  surpass  that  of  thin-gauge  metal, 
plastics,  glass,  concrete  and  wood.  The 
epoxies  cure  without  releasing  moisture 
or  other  by-products  since  they  are  100 
percent  solids.  This  reduces  the  pos- 
sibility of  entrapped  gases,  voids  and 
porosity  in  the  bond  line,  and  makes  a 
very  low  shrinkage  factor.  Most  epoxy 
adhesives  are  not  sensitive  to  variations 
in  curing  temperature  and  pressures. 
When  cured,  epoxy  maintains  its  shape 
under  prolonged  stress  and  adverse  en- 
vironments longer  than  most  adhesives 
due  to  its  low-creep  factor.  It  is  insen- 
sitive to  moisture  and  resistant  to  sol- 
vents, weak  acid  and  alkali  compounds. 
Epoxy-resin  adhesives  have  the  disad- 
vantage  of  being   costly   and,   if  large 
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volumes  are  involved,  they  may  be- 
come economically  unfeasible. 

Epoxy-resin  formulation  may  be  va- 
ried to  achieve  particular  characteris- 
tics to  best  fit  special  conditions,  how- 
ever, a  typical  set  of  characteristics 
would  be  as  shown  on  previous  page. 

To  inject  the  epoxy  material  into  the 
cracks,  a  specially  designed  pump  de- 
livers the  resin  and  catalyst  in  the  ap- 
propriate ratio  and  under  pressure  to 
the  mixing  head.  At  that  point  the  two 
parts  are  thoroughly  mixed  and  enter 
the  crack  through  the  injection  port. 
The  pressure  built  up  within  the  voids 
in  the  concrete  varies  from  zero  to  one 
hundred  pounds  per  square  inch,  de- 
pending upon  a  combination  of  the 
epoxy  formulation,  ambient  tempera- 
ture, width  and  depth  of  cracks  and 
the  volume  of  the  void. 

Injection  is  begun  at  the  lowest  point 
and  progressed  upward.  When  a  port 
is  filled  to  refusal,  the  pressure  is  held 
at  a  high  level  for  a  few  seconds  to 
insure  complete  filling  of  the  void  and 
then  the  port  is  plugged  and  injection 
moved  up  to  the  next  higher  port.  As 
the  process  moves  upward,  air  in  the 
void  is  driven  out  through  the  upper 
ports.  The  injection  pressure  and  epoxy 
viscosity  causes  even  the  smallest 
crack  in  the  continuous  crack  system 
to   be    filled. 

The  curing  time  of  the  epoxy  de- 
pends upon  the  formulation,  volume  of 
epoxy  and  ambient  temperature.  A  typ- 
ical material  is  injected  into  a  crack 
system  will  be  spread  over  a  very  large 
area  in  the  small  hairline  cracks.  This 
large  area  and  correspondingly  small 
volume  of  epoxy  will  require  10  to  12 
hours  to  set  up  and  72  hours  to  gain 
its  strength  at  seventy  degrees  temper- 


ature. It  is  possible  that  movement  of 
the  concrete  being  bonded,  before  the 
epoxy  has  cured,  will  adversely  affect 
the  bond  of  the  adhesive.  If  relative 
movement  is  suspected,  pinning,  under- 
pinning, prestressing,  banding  or  some 
method  of  reducing  the  movement 
should  be  employed. 

After  injection  and  cure,  cores  can 
be  taken  at  selected  locations  to  con- 
firm penetration,  filling,  bond  and  com- 
pressive strengths.  Cores  are  tested  to 
confirm  epoxy  formulations  and  the  ap- 
plication procedures  are  achieving  a 
bond  strength  that  will  return  the 
structure  to  the  design  strength  of  the 
parent   concrete. 

It  is  not  the  intent  of  this  report  to 
try  to  delineate  specific  detailed  pro- 
cedures of  the  different  methods  that 
have  been  proven  and  that  are  in  use 
today.  It  is  the  techniques  that  are 
available  that  have  been  presented  in 
general  terms,  only  explicit  enough  to 
indicate  a  method  best  suited  for  a 
particular  restoration  project.  It  is  the 
intent  to  say  to  the  railroad  industry 
that  there  are  good  methods  available 
to  restore  the  crumbling  concrete,  so 
let's   get  on   with  the  work. 

President  Runde:  At  this  time,  as 
your  outgoing  president,  I  would  like 
to  once  again  thank  each  member,  Di- 
rector and  Officer,  for  the  support  you 
have  given  me  during  the  past  year 
and  I  ask  that  you  support  my  succes- 
sor in  like  manner. 

Mr.  Bryant,  will  you  please  step  for- 
ward and  conduct  the  election  and  in- 
stallation of  the  new  slate  of  Officers 
and  Directors. 

(Officers  and  Directors  are  elected 
and  installed) 
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List  of  Annual  Conventions 


<io. 

Place  of  Meeting 

Date 

Membership 

1 

St.  Louis,  Mo. 

Sept 

25 

,  1891 

60 

2 

Cincinnati,  Ohio 

Oct. 

18-19, 

1892 

112 

3 

Philadelphia,  Pa. 

Oct. 

17-19 

1893 

128 

4 

Kansas  City,  Mo. 

Oct. 

16-18, 

1894 

115 

5 

New  Orleans,  La. 

Oct. 

15-16, 

1895 

122 

t> 

Chicago,  111. 

Oct. 

20-22 

1896 

140 

7 

Denver,  Colo. 

Oct. 

19-21, 

1897 

127 

8 

Richmond,  Va. 

Oct. 

18-19, 

1898 

148 

9 

Detroit,  Mich. 

Oct. 

17-19, 

1899 

148 

10 

St.  Louis,  Mo. 

Oct. 

16-18 

1900 

143 

11 

Atlanta,  Ga. 

Oct. 

15-17 

1901 

171 

12 

Minneapolis,  Minn. 

Oct. 

21-23. 

1902 

195 

13 

Quebec,  Canada 

Oct. 

20-22 

1903 

223 

14 

Chicago,  111. 

Oct. 

18-20 

1904 

293 

15 

Pittsburgh,  Pa. 

Oct. 

17-19 

1905 

313 

16 

Boston,  Mass 

Oct. 

16-18 

1906 

340 

17 

Milwaukee,  Wis. 

Oct. 

15-17 

1907 

341 

18 

Washington,  D.  C. 

Oct. 

20-22 

1908 

368 

19 

Jacksonville,  Fla. 

Oct. 

19-21 

1909 

393 

20 

Denver,  Colo. 

Oct. 

18-20 

1910 

428 

21 

St.  Louis,  Mo. 

Oct. 

17-19 

1911 

499 

22 

Baltimore,  Md. 

Oct. 

15-17 

1912 

524 

23 

Montreal,  Quebec 

Oct. 

21-23 

1913 

570 

24 

Los  Angeles,  Cal. 

Oct. 

20-22 

1914 

586 

25 

Detroit,  Mich. 

Oct. 

19-21 

1915 

665 

26 

New  Orleans.  La. 

Oct. 

17-19 

1916 

710 

27 

Chicago,  111. 

Oct. 

16-18 

1917 

704 

28 

Chicago,  111. 

Oct. 

15-17 

1918 

716 

29 

Cleveland,  Ohio 

Oct. 

21-23 

1919 

776 

30 

Atlanta,  Ga. 

Oct. 

26-28 

1920 

840 

31 

New  York,  N.  Y. 

Oct. 

18-20 

1921 

850 

32 

Cincinnati,  Ohio 

Oct. 

17-19 

1922 

865 

33 

Seattle,  Wash. 

Oct. 

16-18 

1923 

846 

34 

Kansas  City,  Mo. 

Oct. 

21-23 

1924 

837 

35 

Buffalo,  N.  Y. 

Oct. 

20-22 

1925 

759 

36 

Richmond,  Va. 

Oct. 

12-14 

1926 

750 

37 

Minneapolis,  Minn. 

Oct. 

18-20 

1927 

754 

38 

Boston,  Mass. 

Oct. 

23-25 

1928 

755 

39 

New  Orleans,  La. 

Oct. 

15-17 

1929 

755 

40 

Louisville,  Ky. 

Oct. 

21-23 

1930 

713 

■11 

Chicago,  111. 

Oct. 

16-18 

1934 

592 

42 

Chicago,  111. 

Oct. 

15-17 

1935 

547 

43 

Chicago,  111. 

Oct. 

20-22 

1936 

588 

44 

Chicago,  111. 

Oct. 

19-21 

1937 

566 

45 

Chicago,  111. 

Oct. 

18-20 

1938 

589 

16 

Chicago,  111. 

Oct. 

17-19 

1939 

546 

47 

Chicago,  111. 

Oct. 

15-17 

1940 

610 

48 

Chicago,  111. 

Oct. 

14-16 

1941 

594 

49 

Chicago,  111. 

Oct. 

20-22 

,   1942 

618 

50 

Chicago,  111. 

Oct. 

20-21 

1943 

597 

78 
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51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 


Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  III. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  111. 
Chicago,  Til. 
Chicago,  111. 


Date 

Membership 

Sept. 

17-19 

1946 

698 

Sept. 

16-18 

1947 

651 

Sept. 

20-22 

1948 

652 

Sept. 

12-14 

1949 

676 

Sept. 

18-20 

1950 

713 

Sept. 

17-19 

1951 

676 

Sept. 

15-17 

1952 

667 

Sept. 

15-17 

1953 

666 

Sept. 

13-15 

1954 

682 

Sept. 

19-21 

1951 

625 

Sept. 

18-20 

1956 

657 

Sept. 

23-25 

1957 

769 

Sept. 

15-17 

1958 

828 

Sept. 

15-17 

1959 

863 

Sept. 

19-21 

1960 

932 

Sept. 

18-20 

1961 

968 

Sept. 

10-12 

1962 

942 

Oct. 

14-16, 

1963 

887 

Sept. 

14-16 

1964 

860 

Sept. 

13-15 

1965 

829 

Sept. 

26-28 

1966 

800 

Oct. 

11-13, 

1967 

799 

Sept. 

9-11 

1968 

825 

Sept. 

9-11 

1969 

746 

Sept. 

28-30 

1970 

709 

Sept. 

13-15 

1971 

719 

Sept. 

18-20 

1972 

706 

Sept. 

17-19 

,  1973 

750 

Oct. 

1-  3, 

1974 

683 

Past  Officers 


1891-1892 

1892-1893 

1893-1894 

1894-1895 

President 

1st  V.-Pres 

0.  J.  Travis 
H.  M.  Hall 
J.  B.  Mitchell 

James  Stannard 
G.  W.  Hinman 
C.  W.  Gooch 
George  M.  Reid 
W.  R.    Damon 
G.  W.  Markley 
W.  A.  McGonagle 
C.  W.  McGehee 
G.  W.  Turner 
J.  E.  Wallace 

H.  M.  Hall 
J.  E.  Wallace 
G.  W.  Hinman 
X.  W.  Thompson 
C.  T.  Fuller 
S.  F.  Patterson 
George  M.  Reid 
G.  W.  Andrews 
J.  M.  Staten 
J.  M.  Caldwell 
Q.  McNab 
Floyd  Ingram 
A.  S.  Markley 

J.  E.  Wallace 
Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
E.  D.  Hines 
S.  F  Patterson 
George  M.  Reid 
Q.  McNab 
A.  S.  Markley 
Floyd  Ingram 
James  Stannard 
James  H.  Travis 
1  -   II.  (  ninniin 

Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
James  Stannard 
Walter  G.  Berg 
S.  F.  Patterson 
George  M.  Reid 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 
R.  M.  Peck 
J.  L.  White 
A.  Shane 

4th  V.-Pres 

T 

■      ■■               1 

Executive                            J 
Members 

President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres.. 
Secretary .  .  . 
Treasurer.  . 


Executive 
Members 


1895-1896 

W.  A.  McGonagle 
L.  K.  Spafford 
James  Stannard 
Walter  G.  Berg 
J.  H.  Cummin 
S.  F.  Patterson 
George  M.  Reid 
R.  M.  Peck 
L.  J.  White 
A.  Shane 
A.  S.  Marklev 
W.  M.  Noon 
J.  M.  Staten 


1896-189" 


James  Stannard 
Walter  G.  Berg 
J.  H.  Cummin 
A.  S.  Markley 
R.  M.  Peck 
S.  F.  Patterson 
N.  W.  Thompson 
W.  0.  Eggleston 
W.  M.  Noon 
J.  M.  Staten 
G.  J.  Bishop 
C.  P.  Austin 
M.  Rinev 


1897-1898 


Walter  G.  Berg 
J.  H.  Cummin 
A.  S.  Marklev 
G.  W.  Hinman 
C.  C.  Mallard 
S.  F.  Patterson 
N.  W.  Thompson 
G.  J.  Bishop 
C.  P.  Austin 
M.  Riney 
Wm.  S.  Danes 
J.  H.  Markley 
W.  O.  Eggleston 


1898-1899 


J.  M.  Cummin 
A.  S.  Markley 
C.  C.  Mallard 
W.  A.  Rogers 
J.  M.  Staten 
S.  F.  Patterson 
N.  W.  Thompson 
Wm.  S.  Danes 
J.     H.  Markley 
W.  0.  Eggleston 
R.  L.  Heflin 
F.  W.  Tanner 
A.  Zimmerman 


President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres., 
Secretary .  .  . 
Treasurer.  . 


Executive 
Members 


1899-1900 


Aaron  S.  Markley 
W.  A.  Rogers 
J.  M.  Staten 
Wm.  S.  Danes 
P..  F.  Pickering 
S.  F.  Patterson 
N.  W.  Thompson 
T.  M.  Strain 
II.  L.  Heflin 
F.  W.  Tanner 
A.  Zimmerman 
H.  D.  Cleaveland 
A.  Montzheimer 


1900-1901 


W.  A.  Rogers 
W.  S.  Danes 
B.  G.  Pickering 
A.  Shane 
A.  Zimmerman 
S.  F.  Patterson 
N.  W.  Thompson 
T.  M.  Strain 
H.  D.  Cleaveland 
F.  W.  Turner 
A.  Montzheimer 
W.  E.  Smith 
A.  W.  Merrick 


1901-1902 


W.  S.  Danes 

B.  F.  Pickering 
A.  Shane 

A.  Zimmerman 

C.  C.  Mallard 
S.  F.  Patterson 
N.  W.  Thompson 
A.  Montzheimer 
W.  E.  Smith 

A.  W.  Merrick 
C.  P.  Austin 
C.  A.  Lichty 
W  0.  Eggleston 


1902-1903 


B.  F.  Pickering 

C.  C.  Mallard 
A.  Shane 

A.  Zimmerman 
A.  Montzheimer 
S.  F.  Patterson 
N.  W.  Thompson 
W.  E.  Smith 
A.  W.  Merrick 
C.  P.  Austin 
C.  A.  Lichty 
W.  0.  Eggleston 
J.    H.  Markley 


1903-1904 


President .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary.  . 
Treasurer.  . 


Executive 
Mcmbf 


A.  Montzheimer 
A.  Shane 
C.  A.  Lichty 
J.  B.  Sheldon 
J.  H.  Markley 
S.  F.  Patterson 
C.  P.  Austin 
R.  H.  Reid 
W.  0.  Eggleston 
A.  E.  Killam 
R.  C.  Sattlev 
H.  Rettinghouse 
J.  S.  Lemond 


1904-1905 


C.  A.  Lichty 
J.  B.  Sheldon 
J.  H.  Markley 
R.  H.  Reid 
R.  C.  Sattley 
S.  F.  Patterson 
C.  P.  Austin 
W.  0.  Eggleston 
A.  E.  Killam 
H.  Rettinghouse 
J.  S.  Lemond 
W.  H.  Finlev 
C.  W.  Richev 


1905-1906 


J.  B.  Sheldon 
J.  H.  Marklev 
R.  H.  Reid 
R.  C.  Sattley 
J.  P.  Canty 
S.  F.  Patterson 
C.  P.  Austin 
H.  Rettinghouse 
A.  E.  Killam 
J.  S.  Lemond 
C.  W.  Richey 
W.  0.  Eggleston 
F.  E.  Schall 


1906-1907 


J.  H.  Markley 
R.  H.  Reid 
J.  P.  Canty 
H.  Rettinghouse 
F.  E.  Schall 
S.  F.  Patterson 
C.  P.  Austin 
W.  0.  Eggleston 

A.  E.  Killam 
J.  S.  Lemond 
C.  W.  Richey 
H.  H.  Eggleston 

B.  J.  Sweatt 


1907-1908 

R.  H.  Reid 
J.  P.  Canty 
H.  Rettinghouse 
F.  E.  Schall 

1908-1909 

1909-1910 

1910-1911 

J.  P.  Canty 
H.  Rettinghouse 
F.  E.  Schall 
J.  S.  Lemond 

H.  Rettinghouse 
J.  S.  Lemond 

H.  Rettinghouse 
F.  E.  Schall 

1st  V.-Pres 

2nd  V.-Pres 

3rd  V.-Pres 

A.  E.  Killam 

4th  V.-Pres 

A.  E.  Killam 

J.  N.  Penwell 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

S.  F.  Patterson 

S.  F.  Patterson 

C.  A.  Lichty 

C.  A.  Lichty 

C.  P.  Austin 

C.  P.  Austin 

J.  P.  Canty 

J.  P.  Canty 

r 

A.  E.  Killam 

J.  N.  Penwell 

W.  Beahan 

T.  J.  Fullem 

J.  S.  Lemond 

Willard  Beahan 

F.  B.  Scheetz 

G.  Aldrich 

Executive 

C.  W.  Richey 

F.  B.  Scheetz 

L.  D.  Hadwen 

P.  Swenson 

Members                        | 

T.  S.  Leake 

W.  H.  Finley 

T.  J.  Fullem 

G.  W.  Rear 

W.  H.  Finley 

L.  D.  Hadwen 

G.  Aldrich 

W.  0.  Eggleston 

I 

J.  N.  Penwell 

T.  J.  Fullem 

P.  Swenson 

W.  F.  Steffens 

SO 


Past  Officers 
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1911-1912 

1912-1913 

1913-1914 

1914-1915 

President 

F.  E.  Schall 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

A.  E.  Killam 
J.  N.  Penwell 

J.  N.  Penwell 
L.  D.  Hadwen 

L.  D.  Hadwen 
G.  Aldrich 

G.  Aldrich 
G.  W.  Rear 

2nd  V.-Pres 

3rd  V.-Pres 

L.  D.  Hadwen 

T.  J.  Fullem 

G.  W.  Rear 

C.  E.  Smith 

4th  V.-Pres 

T.  J.  Fullen 

G.  Aldrich 

C.  E.  Smith 

E.  B.  Ashbv 

Secretary 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Treasurer 

J.  P.  Cantv 

J.  P.  Canty 

J.  P.  Canty 

F.  E.  Weise 

r 

G.  Aldricli 

G.  W.  Rear 

W.  F.  Steffens 

W.  F.  Steffens 

P.  Swenson 

W.  F.  Steffens 

E.  B.  Ashby 

S.  C.  Tanner 

G.  W.  Rear 

E.  B.  Ashby 

S.  C.  Tanner 

Lee  Jutton 

Members                        | 

W.  F.  Steffens 

C.  E.  Smith 

Lee  Jutton 

F.  F.  Strouse 

E.  B.  Ashby 

S.  C.  Tanner 

W.  F.  Strouse 

C.  R.  Knowles 

I 

W.  0.  Eggleston 

Lre  Jutton 

C.  R.  Knowles 

A.  Ridgway 

1915-1916 

1916-1917 

1917-1918 

1918-1919 

President 

1st  V.-Pres 

2nd  V.-Pres 

G.  W.  Rear 
C.  E.  Smith 

E.  B.  Ashby 
S.  C.  Tanner 
Lee  Jutton 
C.  A.  Lichty 

F.  E.  Weise 
W.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 

J.  S.  Robinson 
J.  P.  Wood 

C.  E.  Smith 

E.  B.  Ashby 
S.  C.  Tanner 
Lee  Jutton 

F.  E.  Weise 
C.  A.  Lichty 
W.  F.  Strouse 

C.  R.  Knowles 
A.  Ridgway 

J.  S.  Robinson 
J.  P.  Wood 

D.  C.  Zook 

S.  C.  Tanner 
Lee  Jutton 
F.  E.  Weise 
W.  F.  Strouse 
C.  R.  Knowles 

C.  A.  Lichty 
A.  Ridgway 

J.  S.  Robinson 
J.  P.  Wood 

D.  C.  Zook 
A.  B.  McVay 
J.  11.  Johnston 

Lee  Jutton 
F.  E.  Weise 
W.  F.  Strouse 

3rd  V.-Pres 

4th  V.-Pres 

C.  R.  Knowles 
A.  Ridgway 
C.  A.  Lirhty 
J.  S.  Robinson 
J.  P.  Wood 
A.  B.  McVay 
J.  H.  Johnston 
E.  T.  Howson 
C.  W.  Wright 

Sec.-Treas 

.      •■                 1 

Executive                           J 
Members                        1 

1919-1920 

1920-1921 

1921-1922 

1922-1923 

President 

F.  E.  Weise 

W.  F.  Strouse 

C.  R.  Knowles 

Artiiur  Ridgway 

1st  V.-Pres 

W.  F.  Strouse 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

2nd  V.-Pres 

A.  Ridgway 
J.  S.  Robinson 
J.  P.  Wood 

J.  S.  Robinson 

3rd  V.-Pres 

A.  Ridgway 
J.  S.  Robinson 

J.  P.  Wood 
C.  W.  Wright 

C.  W.  Wright 
E.  T.  Howson 

4th  V.-Pres 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Liclity 

C.  A.  Lichty 

C.  A.  Lichty 

F.  E.  Weise 
E.  T.  Howson 

F.  E.  Weise 
F.  C.  Baluss 

r 

J.  P.  Wood 

C.  W.  Wright 

A.  B.  McVay 

A.  B.  McVay 

J.  H.  Johnston 

Maro  Johnson 

Directors                            J 

J.  H.  Johnston 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

1 

E.  T.  Howson 

E.  T.  Howson 

F.  C.  Baluss 

S.  D.  Corey 

C.  W.  Wright 

J.  H.  Johnston 

Maro  Johnson 

W.  B.  Hotson 

I 

(..  A.  Manilla 

E.  K.  Barrett 

0.  F.  Dalstrom 

P.  N.  Nelson 

1923-1924 

1924-1925 

1925-1926 

1926-1927 

President 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

1st  V.-Pres 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

2nd  V.-Pres 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

4th  V.-Pres 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

r 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors                            J 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

P.  F.  Dalstrom 

1 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  T.  Krausch 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwell 

I 

E.  1  .  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

H.  I.  Benjamin 

1927-1928 

1928-1929 

1929-1930 

1930-1934 

President 

F.  C.  Baluss 
Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
C.  A.  Lichty 
F.  E.  Weise 
W.  T.  Krausch 
R.  C.  Bardwell 
H.  I.  Benjamin 
R.  C.  Henderson 
T.  H.  Strate 
J.  S.  Ekev 

Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
C.  A.  Lichty 

F.  E.  Weise 

R.  C.  Henderson 
J.  S.  Ekey 
T.  H.  Strate 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 

J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
C.  A.  Lichty 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 
E.  C.  Neville 
H.  H.  Best 
J.  E.  King 

C.  S.  Heritage 

2nd  V.-Pres 

3rd  V.-Pres 

4th  V.-Pres 

H.  I.  Benjamin 
W.  T.  Krausch 
T.  H.  Strate 
C.  A.  Lichty 

E.  C.  Neville 
H.  H.  Best 
J.  E.  King 
A.  B.  Scowden 
W.  A.  Batey 
L.  C.  Smith 

Asst.  Sec 

Directors 

82 


Past  Officers 


President.  .  .  . 
1st  V.-Pres..  . 
2nd  V.-Pres..  . 
3rd  V.-Pres..  . 
4th  V.-Pres..  . 
Sec.-Treas. .  .  . 


1934-1935 


H.  I.  Benjamin 
T.  H.  Strate 
E.  C.  Neville 
A.  B.  Scowden 
W.  R.  Roof 
C.  A.  Lichty 
C.  M.  Burpee 
W.  A.  Batey 
L.  C.  Smith 
C.  A.  J.  Richards 
A.  L.  McCoy 
R.  P.  Luck 


1935-1936 


T.  H.  Strate 

E.  C.  Neville 
C.  M.  Burpee 

F.  H.  Masters 

C.  A.  J.  Richards 
C.  A.  Lichty 
A.  L.  McCloy 
R.  P.  Luck 
H.  H.  Best 
W.  R.  Roof 
T.  P.  Soule 
F.  H.  Cramer 


1936-193: 


E.  C.  Neville 
C.  M.  Burpee 

F.  H.  Masters 

C.  A.  J.  Richards 
W.  S.  Lacher 
C.  A.  Lichty 
W.  R.  Roof 
T.  P.  Soule 

F.  H.  Cramer 
B.  R.  Meyers 

G.  S.  Crites 
R.  E.  Dove 


1937-1938 

C.  M.  Burpee 
F.  H.  Masters 
W.  S.  Lacher 
C.  A.  J.  Richards 

F.  H.  Cramer 
C.  A.  Lichty 
B.  R.  Meyers 

G.  S.  Crites 
R.  E.  Dove 
T.  P.  Soule 
A.  Chinn 

L.  G.  Byrd 


1938-1939 

1939-1940 

1940-1941 

1941-1942 

Armstrong  Chinn 

F.  H.  Cramer 

A.  E.  Bechtelheimer 

H.  M.  Church 

R.  E.  Dove 

C.  A.  Lichty 

A.  E.  Bechtelheimer 

F.  H.  Cramer 

H.  M.  Church 

R.  E.  Dove 

F.  H.  Soothill 

C.  A.  Lichty 

H.  M.  Church 
R.  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 
A.  M.  Knowles 

F.  0.  Whiteman 
F.  E.  Weise 
N.  D.   Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 

R.  E.  Dove 

F.  H.  Soothill 

G.  S.  Crites 
A.  M.  Knowles 
N.  D.  Howard 

1st  V.-Pres 

2nd  V.-Pres 

3rd  V.-Pres 

4th  V.-Pres 

F.  E.  Weise 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 
J.  L.  Varker 
L.  E.  Peyser 
Martin  Meyer 

Directors 

L.  G.  Byrd 
W.  R.  Ganser 
F.  H.  Soothill 
B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 

B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 
A.  M.  Knowles 
L.  G.  Byrd 
K.  L.  Miner 

President .  .  , 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres.. 
4th  V.-Pres.. 
Secretary .  .  . 


Treasurer. . 
Treasurer 
Emeritus 


t  To  November  1,  1962 


1942-1943 


G.  S.  Crites 
R.  E.  Caudle 
A.  M.  Knowles 
N.  D.  Howard 
J.  L.  Varker 
A.  G.  Shavert 
Lorene  Kindred^ 
Elinor  V.  Heffern 
F.  E.  Weise 


M.  Meyer 

L.  E.  Peyser 

K.  L.  Miner 

F.  G.  Campbell 

J.  S.  Hancock 

L.  C.  Winkelhaus 

To  February  1,  1943 


1943-1944 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elinor  V.  Heffern 


C.  R.  Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


1944-1945 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elise  LaChance 


C.  R.    Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Martens 
Elise  LaChance 


C.  R.    Knowles 


A.  B.  Chapman 
W.  A.  Huckstep 
F.  R.  Spofford 
Guy  E.  Martin 

B.  R.  Meyers 
L.  E.  Peyser 


1946-1947 

1947-1948 

1948-1949 

1949-1950 

President 

1st  V.-Pres 

2nd  V.-Pres 

3rd  V.-Pres 

F.  G.  Campbell 
J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Elise  LaChance 
C.  R.  Knowles 
Guy  E.  Martin 
B.  R.  Meyers 

L.  E.  Pevser 

H.  M.  Harlow 

H.  B.  Christianson 

F.  R.  Spofford 

J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
G.  E.  Martin 
Elise  LaChance 
C.  R.  Knowles 
H.  M.  Harlow 

H.  B.  Christianson 

F.  R.  Spofford 
Lee  Mayfield 
Franz  M.  Misch 
W.  D.  Gibson 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Guy  E.  Martin 

F.  R.  Spofford 
Elise  LaChance 
L.  C.  Winkelhaus 
Lee  Mavfield 

F.  M.  Misch 
W.  D.  Gibson 
H.  M.  Harlow 
V.  E.  Engman 

G.  W.  Benson 

W.  F.  Martens 
W.  A.  Huckstep 
Guv  E.  Martin 

F.  R.  Spofford 
Lee  Mayfield 
Elise  LaChance 
L.  C.  Winkelhaus 
H.  M.  Harlow 

V.  E.  Engman 

G.  W.  Benson 
F.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jorlett 

4th  V.-Pres 

Directors 

1950-1951 

1951-1952 

1952-1953 

1953-1954 

W.  A.  Huckstep 
Guv  E.  Martin 
F.  R.  Spofford 
Lee  Mayfield 
H.  M.  Harlow 
Elise  LaChance 
L.  C.  Winkelhaus 
F.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jorlett 
M.  H.  Dick 
R.  R.  Gunderson 
J.  F.  Warrenfells 

Guv  E.  Martin 
F.  R.  Spofford 
Lee  Mavfield 
H.  M.  Harlow 
J.  A.  Jorlett 
Elise  LaChance 
L.  C.  Winkelhaus 
M.  H.  Dick 
R.  R.  Gunderson 
J.  F.  Warrenfells 
W.  H.  Huffman 
L.  R.  Morgan 
B.  M.  Stephens 

F.  R.  Spofford 
Lee  Mavfield 
H.  M.  Harlow 
J.  A.  Jorlett 

R.  R.  Gunderson 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Huffman 
L.  R.  Morgan 
B.  M.  Stephens 
M.  H.  Dick 
J,  F.  Warrenfells 

G.  Switzer 

Lee  Mayfield 

1st  V.-Pres 

2nd  V.-Pres 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

Elise  LaChance 

L.  C.  Winkelhaus 

M.  H.  Dick 

J.  F.  Warrenfells 

G.  Switzer 

B.  M.  Stephens 

W.  H.  Bunge 

E.  R.  Schlaf 

3rd  V.-Pres 

4th  V.-Pres 

Directors 

Past  Officers 
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President .  . 
1st  V.-Pres. . 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres.. 
Secretary .  .  . 
Treasurer.  . 


1954-1955 


H.  M.  Harlow 
J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huftman 
M.  H.  Dick 
Elise  LaChance 
L.  C.  Winkelhause 
B.  M.  Stephens 
W.  H.  Bunge 
E.  R.  Schlaf 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M  Lowry 


1955-1956 


J.  A.  Jorlett 
R.  R.  Gunclerson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
Elise  LaChance 
L.  C.  Winkelhaus 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M.  Lowiy 
W.  H.  Bunge 
E.  R.  Schlal 
G.  W.  Benson 


1956-1957 


R.  R.  Gunderson 
W.  H.   Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 
J.  M.  Lowry 
T.  M.  von 

Sprecken 
H.  A.  Matthews 


1957-1958 


W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 

Elise  LaChance 
L.  C.  Winkelhaus 
G.  W.  Benson 
J.  M.  Lowry 
H.  H.  Matthews 
T.  M.  von 

Sprecken 
W.  H.  Bunge 
E.  R.  Schlaf 


President.  . 
1st  V.-Pres., 
2nd  V.-Pres. 
3rd  V.-Pres. 

Secretary.  . 
Treasurer .  . 


1958-1959 


M.  H.  Dick 

B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
J.  M.  Lowry 
R.  C.  Baker 
W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 


1959-1960 


B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
Ruth  Weggeberg 
L.  C.  Winkelhause 
W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 


1960-1961 


H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
E.  R.  Schlaf 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 


1961-1962 


G.  W.  Benson 
J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 
Ruth  Weggeberg 
L.  C.  Winkelhause 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 


1962-1963 

1963-1964 

1964-1965 

1965-1966 

E.  R.  Schlaf 

R.  C.  Baker 

H.  M.  Wilson 

1st  V.-Pres 

E.  R.  Schlaf 

R.  C.  Baker 

H.  M.  Wilson 

R.  D.  Hellweg 

R.  D.  Hellweg 
J.  W.  DeValle 

J.  W.  DeValle 

3rd  V.-Pres 

R.  C.  Baker 

H.  M.  Wilson 

W.  F.  Armstrong 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

L.  C.  Winkelhaus 
Shirley  White 

E.  F.  Snyder 
R.  D.  Hellweg 

E.  F.  Snyder 
W.  F.  Armstrong 

E.  F.  Snyder 
J.  A.  Goforth 

r 

H.  M.  Wilson 

F.  W.  Hutcheson 

J.  S.  Ellis 

E.  R.  Simmons 

R.  D.  Hellweg 

W.  F.  Armstrong 

J.  A.  Goforth 

N.  D.  Bryant 

i 

F.  W.  Hutcheson 

J.  W.  DeValle 

E.  R.  Simmons 

A.  R.  Dahlberg 

W.  F.  Armstrong 

J.  A.  Goforth 

N.  D.  Bryant 

J.  S.  Ellis 

I 

J.  W.  DeValle 

E.  R.  Simmons 

A.  R.  Dahlberg 

T.  L.  Fuller 

1966-1967 

1967-1968 

1968-1969 

1969-1970 

R.  D.  Hellweg 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

1st  V.-Pres 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

2nd  V.-Pres 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fuller 

A.  R.  Dahlberg 

T.  L.  Fulle 

N.  D.  Bryant 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

W.  H.  Huffman 
N.  D.  Bryant 

W.  H.  Huffman 
J.  S.  Ellis 

W.  H.  Huffman 
N.  F.  Lucas 

W    H    Huffman 

W.  H.  Rankin 

A.  R.  Dahlberg 

T.  L.  Fuller 

W.  L.  Short 

E.  E.  Runde 

H.  F.  Lucas 

R.  A.  Youngblood 

C.  E.    Wachter 

T.  A.  Reynolds 

J.  S.  Ellis 

H.  F.  Lucas 

A.  C. Jones 

J.  J.  Ridgeway 

Directors 

T.  L.  Fuller 

W.  L.  Short 

W.  H.  Rankin 

J.  R.  Williams 

R.  A.  Youngblood 

C.  E.  Wachter 

E.  E.  Runde 

J.  W.  Chambers 

V.  D.  Raessler 

A.  C.  Jones 

T.  A.  Reynolds 

R.  E.  Frame 

W.  L.  Short 

W.  H.  Rankin 

J.  J.  Ridgeway 

J.  C.  Hobbs 

C.  E.  Wachter 

E.  E.  Runde 

J.  R.  Williams 

President 

1st   V.-Pres 

2nd  V.-Pres 

3rd   V.-Pres 

Secretary 

Treasurer 

r 


1970-1971 


A.  R.  Dahlberg 
T.  L.  Fuller 
N.  D.  Bryant 
E.  E.  Runde 
Ann  Wilson 
W.  H.  Huffman 
T.  A.  Reynolds 
J.  J.  Ridgeway 
J.  R.  Williams 
J.  W.  Chambers 
R.  E.  Frame 
J.  C.  Hobbs 
R.  K.  Corbett 
J.  R.  Iwinsky 
J.  S.  Pritchett 


1971-1972 


T.  L.  Fuller 
N.  D.  Bryant 
E.  E.  Runde 
J.J.  Ridgeway 
Ann  Wilson 
W.  H.  Huffman 
J.  W.  Chambers 
R.  E.  Frame 
J.  C.  Hobbs 
R.  K.  Corbett 
J.  R.  Iwinsky 
J.  S.  Pritchett 
D.  C.  Gould 
W.    S.    Stokeley 
W.  C.  Sturm 


1972-1973 


N.    D.   Brvant 
E.   E.   Runde 
J.  J.   Ridgeway 
J.   R.  Williams 
Ann    Wilson 
W.   H.    Huffman 
R.    K.   Corbett 
J.   R.   Iwinski 
J.    S.    Pritchett 
D.    C.    Gould 
W.    S.    Stokeley 
W.   C.   Sturm 
J.  W.   Davidson 
C.    A.    Hughes 
W.    R.    Hyma 


1973-1974 


E.   E.   Runde 
J.   J.   Ridgeway 
J.    R.    Williams 
W.    R.    Rankin 
Aim    Wilson 
W.    H.    Huffman 
D.    C.    Gould 
W.    S.    Stokely 
W.    C.     Sturm 
.1.    W.    Davidson 
C    A.    Hughes 
W.   B.   Hyma 
O.    C.    Denz 
R.    C.    McMaster 
W.   E.   Brakensiek 


CONSTITUTION 


ARTICLE   I. 

NAME 

Section  1.  This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 

ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowledge 
pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges,  buildings, 
water  service  facilities,  and  other  structures,  by  investigation,  reports  and  discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed 
in  papers,  reports  or  discussion  unless  the  same  have  received  the  endorsement  of  the 
association  in  regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.  The  membership  of  this  association  shall  be  divided  into  five  classes, 
viz:    Members,  life  members,  associate,  honorary  and  junior  members.* 

Section  2.**  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  fore- 
man in  connection  with  roadway  bridge,  building  and  water  service  work,  or  in  the 
employ  of  a  public  regulatory  body,  a  professor  of  engineering  in  a  college,  an  engi- 
neering editor,  or  a  government  or  private  timber  expert.  Any  person  desirous  of 
becoming  a  member  shall  make  application  upon  the  form  prescribed  by  the  executive 
committee,  setting  forth  his  name,  age,  residence  and  practical  experience.  He  shall 
furnish  at  least  three  references  to  whom  he  is  personally  known.  Applicants  may  be 
voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of  the 
executive  committee,   a  majority  vote    being  necessary  in   either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  belonged 
to  the  association  for  at  least  15ft  years  and  in  general  must  have  retired  from  active 
railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the  privileges  of 
active  membership,  except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual 
dues.  The  transfer  from  membership  to  life  membership  shall  be  made  in  the  same 
manner  as  the  election  of  members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the  study 
and  development  of  improved  practices  in  the  construction  and  maintenance  of  bridges, 
buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members  except  of 
voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed  for  members, 
in  Section  2  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their  num- 
ber shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six 
active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members  present 
at  a  regular  meeting.  They  shall  have  all  the  rights  of  active  members  except  that  of 
holding  office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  A  junior  member  shall  be  a  person  who  is  a  graduate  of  a  recognized 
engineering  school,  or  who  has  been  employed  for  at  least  two  years  in  the  design, 
maintenance  or  construction  of  railway  bridges,  buildings  or  structures.  Applicants 
shall  be  at  least  21  years  of  age  and  they  shall  be  elected  in  the  manner  prescribed 
for  members,  in  Section  2  of  this  article.  Juniors  shall  have  all  the  rights  of  members 
except  that  of  holding  office.  When  the  attainments  of  a  Junior  are  such  as  to  qualify 
him  as  a  member,  he  may  apply  for  promotion  and  the  executive  committee  shall 
authorize  such  promotion  when  qualifications  warrant  the  action.  Unless  a  Junior  is 
promoted,  his  membership  shall  cease  automatically  when  he  becomes  28  years  of  age.* 


*  Amended  October  16.  1941. 
**  Amended  September  20,  1948 
tt  Amended  March  10,  1958. 
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Section  7.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and  a 
member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this  asso- 
ciation, shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  committee. 

Section  8.  Membership  shall  continue  until  written  resignation  is  received  by  the 
secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of 
dues  in  accordance  with  Section  1  of  Article  VII. 

Section  9.**  Only  active  members  shall  hold  office  in  this  association,  and  only 
active  and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  1§.  The  officers  of  the  Association  shall  be  a  president,  three  vice-presi- 
dents, a  secretary,  a  treasurer  and  nine  directors,  who,  with  the  most  recent  past 
president,  shall  constitute  the   Executive   Committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent  past 
president,  who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of 
the  executive  committee,  at  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  and  to  aid  said  committee  by  their  advice  and  counsel; 
but  said  past  presidents  shall  not  have  a  right  to  vote,  unless  called  upon  to  fill 
a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE    COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  association 
and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided 
for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over  the 
financial  interests  of  the  association,  and  make  all  necessary  purchases  and  contracts 
required  to  conduct  the  general  business  of  the  association,  but  shall  not  have  the 
power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in  the 
treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the  association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the   members    of   the    committee,   providing    10    days'    notice  is   given   members   by   mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION    OF   OFFICERS  AND  TENURE   OF   OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the  regular 
annual  meeting  of  the  association  and  the  election  shall  not  be  postponed  except  by 
unanimous  consent  of  the  members  present  at  said  annual  meeting.  The  election  shall 
be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election.  Any  active  mem- 
ber of  the  association  not  in  arrears  for  dues  shall  be  eligible  for  office,  but  the  presi- 
dent shall  not  be  eligible  for  re-election. 

Section  2.§  The  president,  three  vice-presidents,  secretary  and  treasurer  shall  hold 
office  for  one  year  and  the  directors  for  three  years,  three  directors  being  elected  each 
year.  All  officers  shall  retain  their  office  until  their  successors  are  elected  and  installed. 
A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive 
terms. 

Section  3.t  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compensation 
shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section.  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 


*  Amended  Oetober  16,  1941. 
t  Amended  September  21,  1957. 
§  Amended  September  28,  1966. 
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ARTICLE  VII. 

MEMBERSHIP   FEE  AND  DUES 

Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secretary 
an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in 
arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more 
than  one  year  in  arrears,  may  be  stricken  from  the  list  of  members  at  the  discretion 
of  the  executive  committee. 

Section  2. J  A  person  stricken  from  the  list  of  members  because  of  non-payment 
of  dues,  upon  written  application  may  be  reinstated  as  a  member  in  his  former  class 
without  loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accom- 
pany applicants)  or  at  the  discretion  of  the  executive  committee  voting  in  the  manner 
prescribed  in  Section  2,  Article  III. 

ARTICLE  VIII.* 

LOCAL     SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive  com- 
mittee shall  organize  a  local  section  for  that  district,  to  which  all  members  in  that 
district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership  only 
members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year,  and 
shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the  constitu- 
tion of  this  association  as  the  section  membership  may  adopt  and  the  executive  com- 
mittee approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  1.  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regular 
meeting. 
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TIME    OF    MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  executive  committee. 

PLACE    OF    MEETING 

2.**   The  place  of  holding  the  annual  convention  shall  be  Chicago,   111. 

3.  It  shall  be  within  the  power  of  the  executive  committee  to  change  the  location 
or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the 
association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  constitute 
a  quorum. 

***DUES 

5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance, 
shall  be  as  follows:* 

Members,  $7.00;  Associate  Members,  $7.00:  Junior  Members,  $5.00. 

DUTIES   OF   OFFICERS 

6.f  The  president  shall  have  general  supervision  over  the  affairs  of  the  association. 
He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive  committee; 
shall  appoint  all  committees  not  otherwise  provided   for,   and    shall  be    ex-officio  mem- 


t  Amended  October  17,  1940. 
*  Article  adopted  1922. 
**  Amended  September  20,  1948 
t  Amended  September  21,  1957. 
***  Amended  September  15,  1965. 
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ber  of  all  committees.  He  shall  with  the  secretary  sign  all  contracts  or  other  written 
obligations  of  the  association  which  have  been  approved  by  the  executive  committee. 
He  shall  render  a  detailed  report  at  least  three  times  during  the  year  to  the  members 
of  the  executive  committee,  showing  the  financial  condition  of  the  association  and 
its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  statement 
of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in  the  absence 
of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 

8.f  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  proceedings 
of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  association  and 
its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the  same  in  the 
name  of  the  association.  He  shall  pay  all  bills  when  properly  certified  and  approved 
by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee.  He  shall  also  perform  such  other  duties  as  the  association 
may  require. 

9.%  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by 
the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  committee. 
He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING    COMMITTEE 

10.#  After  each  annual  meeting  the  president  shall  appoint  a  committee  consist- 
ing of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee,  one  of 
whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be  appointed 
to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees  for  officers 
to  be  voted  on  at  the  next  annual  convention  in  accordance  with  ARTICLE  VI  of  the 
Constitution,  said  list  to  be  read  at  the  business  session  of  said  convention.  Nothing 
in  this  section  shall  be  construed  to  prevent  any  member  making  further  nominations. 

AUDITING    COMMITTEE 

11. J     Prior   to    each   annual    meeting   the   president   shall  appoint    a    committee    of 

three  members,   not  officers  of  the  association,   whose   duty  it  shall    be   to    examine   the 

accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE  ON    SUBJECTS    FOR  DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for  approval 
at  the  next  convention. 

COMMITTEE  ON  INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare  the 
subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to  prepare 
reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION    COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publication 
committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  cooperate  with 
the  secretary  in  the  issuing  of  the  publications  of  the  association.  The  assignment  of 
this  committee  shall  be  such  that  at  least  one  member  shall  have  served  on  the  com- 
mittee during  the  previous  year. 


t  Adopted  October  17,  1940. 
$f  Amended  December  4.  1950. 
t  Amended  September  20,  1948. 
i  Amended  September   21,  1957. 
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ORDER  OF   BUSINESS 

15.f  Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 

16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  otherwise 
provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be  governed 
by  Robert's  rules  of  order. 

AMENDMENTS 

17.f  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any 
regularly  called  executive  committee  meeting. 


t  Amended  September  20,  1948. 
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PILE  •  PIPE  PILE  •  TIMBER 
PILE  •  HELIX  PILE  SHELL  • 
COMPOSITE  FITTINGS  •  MARINE 
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Consult  the  Pile  Fitting 
Specialists  First! 
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PILE      Si      F  IT  TING      CORP 
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Alert  15175 


PADS  for 

Bridges  & 
Structures 


i  ,.■", 


Bridges 


Structure  Beams 


the  solution  to  a  diverse  range 
of  impact  and  vibration  problems 

Available  in  almost  any  shape,  shock  pads  are  the  least 
expensive  way  to  minimize  the  detrimental  effects  of  shock 
wherever  concrete  meets  steel  ...  or  steel  meets  steel.  For 
maximum  strength,  Alert  15175  Shock  Pads  are  laminated 
from  cotton  duck  frictioned  with  a  special  neoprene  com- 
pound and  offer  superior  weather  resistance.  Ideally  suited 
to  most  construction  applications,  they  are  quick  and  easy  to 
install  and  never  need  replacement  due  to  deterioration  from 
weathering.  Temperature  ranges  from  —  50°F  to  200°F  have 
virtually  no  effect  on  Alert  Shock  Pads. 
Both  highway  and  railway  bridges  require  shock  pads  to  pre- 
vent structural  fatigue  caused  by  vibration.  Rugged  Alert 
Shock  Pads  give  the  necessary  cushioning  on  bridge  bearings 
and  on  mechanical  expansion  devices  for  either  steel  or  rein- 
forced concrete  bridges. 

Alert  Shock  Pads  meet  AASHO  Specifications  for  preformed 
fabric  pads  and  comply  with  MIL  C-882  C. 
Special  bearing  pads  of  15175  aluminum  and  Teflon  can  be 
supplied  for  sliding  expansion  bearings. 

HLEr^l    manufacturing  and  supply  co. 

1848  Wi  I  mot  Avenue  •  Chicago,  III.  60647 
Phone:  (312)  452-6480 
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Test* 
track 


Over  the  past  six  years,  we  have  conducted  over 
3,000  roadbed  tests.  Our  on-track,  off- track  trucks 
have  traveled  over  75,000  miles.  All  across  the 
country.  Covering  every  major  railroad  system. 

These  tests  give  us  the  first-hand  experience  it 
takes  to  solve  your  special  weed  control  problems. 

To  learn  more  about  our  Test  track  program 
and  how  it  can  help  you,  write  or  call  Pete  Nicas 
(919)  292-7100. 

CIBA-GEIGY  Corporation,  Industrial  Herbi- 
cide Sales  Department,  P.O.  Box  1 1422,  Greensboro, 
NC  27409. 


Test, 

tra.CK  is  a  service  mark  of  Ciba-Geigy. 


CIBA-GEIGY' 
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Benson,  G.  W. 
Curie,    H.    D. 
Dick,  M.  H. 


DIRECTORY    OF    MEMBERS 

As  of  January  1,  1975 

HONORARY  MEMBERS 

Dove,  R.  E.  Jorlett,  J.  A. 

Gunderson,  R.   R.  Mottier,   C.   H. 

Howard,  N.   D.  Winkelhaus,    L.    C. 


Anderson,    Arthur 
Baker,    F.    A. 
Baker,  R.  C. 
Beaver,  J.  F. 
Beeder,   R.   H. 
Bell,   D.  V. 
Benson,  O.  C. 
Beringer,  M.  A. 
Billmeyer,  E.  D. 
Bishop,    D.    B. 
Block,  M. 
Bowman,  R.  M. 
Bradfield,   R.   G. 
Briee,  W.   T. 
Buckmaster,  W.  A. 
Budzenski,  F.  N. 
Bunge,  W.  H. 
Burch,    E.    E. 
Burpee,  C.  M. 
Carpenter,  R.  H. 
Carter,   J.  W. 
Celander,  H.  W. 
Christianson,    H.    B. 
Collier,  P.  B. 
Colvin,  A.  A. 
Cramer,  F.  H. 
Crane,   T.  C. 
Cross,  E.  T. 
Cummins,  C.  P. 
Davis,  H.  E. 
Dixon,   C.    E. 
Duehac,  J.  V. 
Eargle,   J.   M. 
Eichenlaub,   C.   M. 
Elliott,  C.  E. 
Enger,  E.  M. 
Engman,  V.  E. 
Forseth,  C.  E. 
Fort,  O.  E. 
Fox,  R.  L. 
Fronabarger,  H.  C. 
Geyer,  C.  J. 
Giles,  J.  M. 
Harlow,  H.  M. 
Harman,  W.  C. 
Hedley,  W.  J. 
Heinlen,   R.   H. 
Hemstad,  Birger 
Hendrix,  W.  P. 


LIFE  MEMBERS 

Hiekok,  B.  M. 
Hillman,  A.  B. 
Hogel,   E.   C. 
Hornig,  F.  F. 
Hovt,  A.  C. 
Hubbard,  M.   T. 
Huffman,  W.  H. 
Humphreys,   R.   W. 
Hunter,   A.   L. 
Hutcheson,  F.  W. 
Hutcheson,   W.   A. 
lackson,   T.    E. 
Jenkins,   H.  W. 
Johnson,  A.  C. 
Johnson,    B.    O. 
Johnson,  E.  A. 
Kahl,  F.  B. 
Kemmerer,   W.    G. 
Kendal,  J.  T. 
Kieckers,    E.    W. 
Koehler,    P.    L. 
Krefting,  A.  S. 
Kvenberg,  S.  E. 
Leach,  A.  L. 
Linn,  G.  A. 
Lokotzke,  G.  P. 
Lord,  H.  L. 
Lucas,  H.  F. 
Lund,  C.  V. 
Mabrv,  D.  B. 
McGrew,  F.  O. 
Manley,   B.   F. 
Martens,  W.  F. 
Martin,   J.  W. 
Mateer,  W.  G. 
Mavfield,  Lee 
Me'eks,  W.  R. 
Merrill,  B.  W. 
Messman,  D.  V. 
Meyers,   B.   R. 
Moore,  I.  A. 
Morgan,  C.  E. 
Moris,   R.   F. 
Nichols,   J.   C. 
Oest,  W.  C. 
Packard,  B.  G. 
Pahl,   W.    H.,   Jr. 
Pearson,  A.   H. 
Peterson,  N.   E. 


Podas,    N.     F. 
Pritchard,   B.   L. 
Baessler,  V.  D. 
Rainey,  W.  H. 
Rapier,  L.  F. 
Raver,  H.  E. 
Richards,  C.  A.  J. 
Robinson,   G.   E. 
Robinson,  N.  R. 
Rothell,  R.  D. 
Safley,  J.  R. 
Salmon,  J.  M.,  Jr. 
Sathre,  C.  O. 
Saunders,  T.  D. 
Seley,  L.  L. 
Shamblin,    R.    E. 
Simonson,  E.   F. 
Singer,  E.  W. 
Slagle,   G.  P. 
Smith,  C.  E. 
Smith,    E.    L. 
Smith,  H.   E. 
Smith,   J. 
Stephens,  B.  M. 
Switzer,   G. 
Tardv,   F.   E. 
Taylor,  W.   L. 
Tetrault,   L.   J. 
Thelander,  P.  V. 
Throckmorton,  W.  B. 
Tourtellotte,   E.   B. 
Trulove,  J.  D. 
Tucker,  N.  R. 
Tyckoson,  E.  G. 
Von  Behren,  G. 
Wachter,    C.   E. 
Wall,  R. 
Wang,  A.  B. 
Warfield,  H.,  Jr. 
Warfield,  W.  B. 
White,  L.  H. 
White,  S. 

Whitehouse,  B.  M. 
Wingerson,    C. 
Wohlschlaeger,   M.   A. 
Wood,  B.  E. 
Woolford,  F.  R. 
Yaw,  D.  W. 
Zapfe,  E.  J. 
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Neoprene 
Bridge  Bearing 
Pads 


Meets  A.R.E.A 
specifications 


Neoprene  bearings 
between  bridge 
girders,  beams,  and 
abutments  absorb 
thermal  expansion 
and  contraction 
better  than  mechanical 
assemblies. 

Neoprene's  resistance 
to  weather-aging, 
compression  set,  oil, 
and  ozone  insures  a 
long  service  life  and 
no  maintenance  in 
this  application. 

Use  Neoprene  Bearing  Pads  for: 
Elevated  roads,  Walk  ways,  Colu 


•  Accommodates  thermal 
movement 

•  Provides  uniform  load 
transfer 

•  Prevents  structural  fatigue 
from  expansion-contraction 
and  vibration-shock 

©  Available  in  hardness, 
durometer  A,  grades  50,  60, 
and  70 

•  Neoprene  bearing  pads 
withstand  temperatures  from 
-50°  to  +200°  F. 

•  Durable  and  maintenance-free 

•  Isolates  components  of 
bridges,  building,  or  structures 
against  vibration,  noise,  and 
shock 

Rails,  Bridge  spans,  Approach  ramps, 
mn  to  footing  isolation. 


HLEr^l    manufacturing  and  supply  co. 


1848  Wilmot  Avenue  •  Chicago,  111.  60647 
Phone:  (312)  452-6480 


ALPHABETICAL  LIST  OF  ALL  MEMBERS 


M  Indicates  Member 

A  Associate  Member 

J  "  Junior  Member 

L  Life  Member 

II  Honorary  Member 

(Figures    following    name    indicate    year    in   which    membership    became    effective) 


Abbott,  E.  L.  (A'69),  Sales  Engr.,  General  Railway  Signal  Co.,  2120  Prudential  Plaza, 

Chicago,   111.   60601 
Acker,  H.  E.  (M71),  Asst.  Gen.  Br.  Insp.,  C.&N.W.,  Chicago,  111.  60606 
Acs,  J.  S.  (M'71),  Proj.  Engr.,  Chessie,  Riverdale,  111.  60627 
Adams,  L.  J.  (M'65),  B.&B.  Supvr.,  U.P.,   Pocatello,  Ida.  cS3201 
Alexander,  J.  F.  Ill  (M'74),  B.&B.  Supvr.,  Sou.,  Homewood,  Ala.  35209 
Alley,  F.  T.  (M'55),  Engr.  Br.,  S.P.,  Houston,  Tex.  77035 
Anderson,  A.   (M'47,   LT>0),   Ret.   Engr.   Gr.   Cross.,   N.Y.C.,   Rosemont   Route.    Box  56, 

Colorado   Springs,   Colo.   80903 
Anderson,  D.  L.  (M'74),  Mater.  Exped.,  I.C.G.,  Chicago,  111.  60601 
Anderson,  H.  E.   (A'74),  Mgr.   Oper.,   Osmose   Company,   4915   Monona  Dr.,   Madison, 

Wis.  53716 
Anderson,  L.  E.  (M'70),  Asst.  B.&B.  Supvr.,  S.P.,  Eugene,  Ore.  97405 
Anderson,  R.  D.  (A'67),  Consultant,  L.  B.  Foster  Co.,'  140  Brightwood  Ave.,  Westfield, 

N.T.  07090 
Andrews,  D.  J.   (M'69),  Supvr.  B.&B.,   C.&N.W.,   Green  Bav,  Wis.   54303 
Anthony,  O.  D.  (M'71),  Asst.  Ch.  Engr.-Br.  &  Str.,  B.&A.,  Bangor,  Me.  04401 
Ariss,  A.  M.  (M'72),  Proj.  Engr.,  I.C.G.,  Paducah,  Ky.  42001 
Armstrong,  W.  F.  (M'47),  Engr.  Bldgs.,  C.&N.W.,  Chicago,  111.  60606 
Arnold,  L.  K.  (M'62),  Asst.  Gen.  Fore.  B.&B.-W.S.,  A.f.&S.F.,   San  Bernardino,   Calif. 

92407 
Aust,  J.  K.  (M'74),  Asst.  Dir.  Constr.  Proj.,  B.N.,  Lincoln,  Nebr.  68520 
Autrey,  W.  S.  (M'71),  Ch.  Engr.  Sys.,  A.T.&S.F.,  Chicago,  III.  60604 

B 

Badaukis,  C.  T.,  Jr.  (M'72),  Mech.  Engr.  Tech.,  I.C.G.,  Chicago,   111.   60605 

Baker,  F.  A.  (M'55,  L'70),  Ret.  Gen.  Br.  Insp.,  S.P.,  2507  Polk  St.,  Eugene,  Ore.  97405 

Baker,   M.   Jr.    (A'67),   Chrmn.    of   Bd.,    Michael   Baker,    Jr.    Inc.,    C.E.,    P.O.    Box   280, 

Beaver,  Pa.   15009 
Baker,  R.  C.  (M'40,  L'68),  Ret.  Asst.  Ch.  Engr.,  C.&E.I.,   1655  N.   Franklin,  Danville, 

111.  61832 
Barnes,  J.  A.  (M'71),  Asst.  Vice  Pies.  &  Ch.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Barr,  A.  S.  (M'66),  Ch.  Reg.  Engr.,  P.C.,  Pittsburgh,  Pa.   15222 
Barrett,  J.  E.  (A'71),  Asst.' Vice' Pres.,  Alfred  Benesch  &  Co.,  233  N.   Michigan  Ave., 

Suite  1700,  Chicago,  111.  60601 
Barsema,  M.  (M'58),  BAB.  Supvr.,  C.&N.W.,  West  Chicago,  111.  60185 
Bartlev,  C.  W.  (M'66),  B.&B.  Supvr.,  B.N.,  Glendive,  Mont.  59330 
Bartling,  W.  R.  (M'73),  Engr.  Str.,  I.T.,  St.  Louis,  Mo.  63177 
Bean,  C.  W.  (A'64),  Mgr.  RR  Sis.,  Armeo  Steel  Corp.,  Metal  Prod.  Div.,  1001  Grove  St., 

Middletown,   Ohio  45042 
Beard,  F.  E.  (M'65),  Supvr.  B.&B.,  W.M.,  Smithburg,  Md.  21783 
Beatty,  A.  G.  (M'57),  Engr.  Rdwy.  Eq.,  C.&N.W.,  Chicago,  111.  60606 
Beaver,  J.  F.  (M*50,  L'65),  Ret.  Ch.   Sngr.,   Sou.,  P.O.   Box  1772,   Holmes  Beach,   Fla. 

33510 
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Bechly,  D.  S.  (M'68),  Asst.  Ch.  Engr.  Str.,  I.C.G,  Chicago,  111.  60605 

Becker,  R.  J.  (A'69),  Midwest  Reg.  Vice  Pres.,  Lee  Turzillo  Contracting  Co.,  33  Kiewit 

Plaza,  Omaha,  Neb.  68131 
Beebe,  W.  E.  (M'73),  Gen.  Wat.  Serv.  Fore.,  U.P.,  North  Platte,  Nebr.  69101 
Beeder,  R.  H.  (M'58,  L'72),  Ret.  Ch.  Engr.-Sys.  A.T.&S.F.,  1616  Mesa  Ave.-Broadmoor, 

Colorado  Springs,  Colo.  80906 
Bell,  D.  V.  (M'57,  L'71),  Ret.  Gen.  Str.  Supvr.,  Chessie.  R.R.  #1,  Wellston,  Ohio  45692 
Benson,  D.  D.  (M'72),  Gen.  Water  Serv.  Foreman,  U.P.,  Salt  Lake  City,  Utah  84101 
Benson,    G.    W.    (M'40,    L'64,    H'72),    Ret.    Div.    Engr.,    C.ofG.,    657    Woodridge    Dr., 

Macon,  Ga. 
Benson,  O.  C.  (M'52,  L'67),  Dir.  of  Budgets,  B.&M.,  Concord,  N.H.  03301 
Beringer,  M.  A.  (M'29,  L'69),  Ret.  Supt.  Br.  Erec,  I.C.,  4013  Noble,  Zachary,  La.  70791 
Berkel,  C.  J.  (A'59),  Pres.,  Berkel  &  Co.,  P.O.  Box  335,  Bonner  Springs,  Kan.  66012 
Bertel,  D.  J.  (M'68),  Engr.  Trk.,  M.P.,  St.  Louis,  Mo.  63103 
Bhalakia,  M.  P.  (M'73),  Asst.  Engr.,  P.&L.E,  Pittsburgh,  Pa.  15219 
Bibly,  K.  C.  (M'67),  Asst.  Supvr.  B.&B,  P.C.,  Chicago,  111.  60616 
Bickham,  D.  O.  (M'64),  B.&B.  Supvr.,  B.N,  McCook,  Nebr.  69001 
Billings,  J.  D.   (M'74),  Asst.  B.&B.   Supvr.,   C.&N.W,   Oelwein,   la.  50662 
Billingsley,  C.  C.  (M'65),  Mast.  Carp,  S.C.L,  Jacksonville,  Fla.  32205 
Billmeyer,  E.  D.  (M'55,  L'69),  Ret.  Asst.  to  Ch.  Engr.-Struc,  W.M,  9610  Orpin  Rd, 

Randallstown,   Md.   21133 
Bishop,  D.  B.  (A'46,  L'69),  Ret.  V.P,  Dearborn  Chemical  Co,  50  Ocean  Drive,  Punta 

Gorda,  Fla.  33950 
Bishop,  I.  A.  (M'55),  Mast.  Carp,  S.C.L,  Raleigh,  N.C.  27604 
Black,  A.  R.  (M'53),  Mgr.  Plan  Improve.  Analvsis,  S.P,  Houston,  Tex.  77001 
Black,  R.  C.  (M'67),  B.&B.  Supvr,  U.P,  Salt  Lake  City,  Utah  84101 
Blewitt,    E.    L.    (A'74),    Vice    Pres,    The    Penetryn    System,    Inc.,    38399    Pelton    Rd, 

Willoughby,  Ohio  44094 
Block,  M.  (M'48,  L'61),  Ret.  Asst.  Ch.   Engr,  I.C,  7115  Oglesbv  Ave,   Chicago,   111. 

60649 
Boatright,  D.  D.  (A'62),  Pres,  HABCO,  Transportation  Bldg,  Birmingham,  Ala.  35203 


BERKEL*  COMPANY 


CONTRACTORS,  INC. 

MAINTENANCE  OF  RAILROAD  SUBSTRUCTURES 

with 

Pressure  Grouting  Pressure  Grouted  Piling 

Underpinning  Preplaced  Aggregate  Concrete 

205  Vi  Oak  Street 
(913)  422-5125  P.O.  Box  335 

Kansas  City  Phone  Bonner  Springs,  Kansas  66012 
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Boaz,  F.  O,  (M'66),  Asst.  B.&B.  Supvr.,  S.P.,  Portland,  Ore.  97204 

Boehling,  H.  A.,  Jr.  (M'4S),  Gen.  Supvr.  B.&B.,  Chessie,  Huntington,  W.  Va.  25718 

Bond,  E.  (M'66),  Engr.  Br.,  N.&W.,  Roanoke,  Va.  24011 

Bookout,  D.  R.  (M70),  B.&B.  Supr.  Sou.,  Greensboro,  N.C.  27401 

Born,  J.  O.  (M'56),  Ch.  Engr.,  Me.  C.,  Portland,  Me.  04102 

Bowers,  B.  F.  (M'73),  Gen.  W.S.,   Fore.,   U.P.,   Portland,   Ore.   97208 

Bowman,  R.  M.  (M'54,  L'73),  Ret.  Gen.  Fore.  B.&B.,  P.C.,  Newry  Lane,  Hollidaysburg, 

Pa.    16648 
Bradfield,  R.  G.   (M'57,  L'73),  Ret.   Agree.   Engr.,  P.C.,   R.R.    #3,   Box  236,   DeMotte, 

Ind.  46310 
Brakensiek,  W.  E.  (M'62),  Br.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Branton,  B.  W.  (M'66),  Ind.  Engr.,  S.P.,  Houston,  Tex.  77001 
Brashares,  R.  E.  (M'69),  Reg.  Str.  Supvr.,  Chessie,  Cincinnati,  Ohio  45202 
Brazeau,  Rene   (M'61),  B.&B.   Supvr.,   Q.N.S.&L.,   Sept  lies,   Que.,   Can. 
Brechmann,  D.  R.,  Sr.  (M'73),  Asst.  Gen.   Fore.   B.&B.-WS.,  A.T.&S.F.,  Fresno,   Ca. 
Brenton,  G.  W.   (M'66),  Gen.  Supvr.   B.&B.,   D.&R.G.W.,   Denver,   Colo.   80217 
Brescia,  D.   (M'69),  Div.   Engr.,  Chessie,   Riverdale,   111.   60627 
Brice,   W.   T.   (M'46),   Ret.    B.&B.    Mast.,   C.X.R.,   General   Delivery,   Riverhurst,    Sask., 

Can. 
Brietzke,    W.    F.    (A'56),    Mgr.    RR    Mach.,    Pettibone    Corp.,    141    W.    Jackson    Blvd., 

Chicago,  111.  60604 
Briscoe,  P.  P.  (M'71),  Estimator,  I.C.G.,  Chicago,  111.  60601 
Broglen,  L.  E.  (M'71),  B.&B.  Supvr.,  M.P.,  Little  Rock,  Ark.  72201 
Brookins,  R.  C.  (M'71),  B.&B.  Supvr.,  Clear  Lake,  Iowa  50428 
Brown,  E.  L.  (A'70),  Civil  Engr.,  3011  Central  Ave.,  Middletown,  Ohio  45042 
Brown,  J.  D.,  Jr.  (M'72),  Asst.  B.&B.  Insp.,  L.&X.,  Louisville,  Ky.  40201 
Brown,  R.  M.   (M'67),  Ch.   Engr.,   U.P.,   Omaha,   Xebr.   68102 


Quality  and  Progress 
for  51  years 


1924^JO-RipP975 

wy  in  Chemicals  and 


Application  for  .  .  . 


RAILROAD  VEGETATION  CONTROL 

THE  R.  H.  BOGLE  COMPANY 

P.  O.   Box  588 
ALEXANDRIA,  VA.   22313 

Memphis,  Tenn.  Alva,  Okla. 

Jacksonville,   Fla. 
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Advanced  technology 
in  continuous  welded  rail. 


Our  Railway  Products  Division  put 
the  first  U.S.-built  electric-flash 
butt  rail  welder  and  its  auxiliary 
component  systems  in  operation  in 
1958.  Since  then,  we  have 
continued  to  pioneer  in  other  new 
developments  to  improve  the 
economy  and  weld  quality  of 
continuous  welded  rail. 

Now  Chemetron  has 
demonstrated  its  full  service 
capability  in  the  design, 
construction,  and  operation  of 
complete  rail  welding  plants, 
including  automated  rail-handling 
and  cropping  systems. 

With  today's  heavier  loads,       if. 
faster  trains,  and  new  track  % 

standards,  electric-flash  rail 
welding  is  vital  to  the  efficiency 
of  railroad  operation. 


Find  out  how  Chemetron 
can  help  you. 

For  complete  details, write 
Railway  Products,  Division 
of  Chemetron  Corporation, 
111  East  Wacker  Drive, 
Chicago,  Illinois 60601. 


Railway  Products 

Chemetron  Corporation 
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Brownlee,  W.  R.  (M'73),  C.N.,  Test  &  Dev.  Engr.,  Montreal,  Que.,  Canada 

Bryant,  N.  D.  (M'61),  Br.  Engr.-Const.,  S.L.-S.F.,  Springfield,   Mo.   65802 

Buckles,  E.  W.  (M'70),  Gen.  Supt.,  S.P.,  Houston,  Texas  77001 

Buckmaster,   W.   A.   (M'51,   L'69),   Ret.   Asst.   Div.    Engr.,   B.&O.C.T.,   510   S.    Country 

Club   Road,   Tucson,   Ariz.   85716 
Budzenski,  F.  N.  (M'38,  L'58),  Ret.  Gen.  Fore.,  C.&N.W.,  Antigo,  Wis.  54409 
Budzileni,  J.  (M'65),  Asst.  to  Br.  Engr.,  C.R.I. &P.,  Chicago,  111.  60605 
Bunge,  W.  H.  (M'41,  L'60),  Ret.  Asst.  Engr.,  M.P.,  4510  Waring,  Houston,  Tex.  77027 
Burch,   E.   E.    (M'45,   L'63),   Ret.   Br.    Engr.,   C.M.S.P.&P.,    P.O.    Box   303,   Estill,    S.C. 

29918 
Burleson,  H.  S.  (A'60),  Mgr.  Mech.  Engr.,  D.M.&I.R.,  Duluth,  Minn.  55811 
Burpee,  C.   Miles   (M'30,   L'65),   Ret.   Editor,    Wood   Preserving   News,   2227   Highland 

Ave.,  Hendersonville,   N.C.   28739 
Burris,  H.  A.  (M'72),  Asst.  Constr.  Engr.,  A.T.&S.F.,  Barstow,  Ca.  92311 
Burrows,  F.  G.  A.  (M'73),  Cons.  Engr.,  Prof,  of  Engr.,  Calif.  State  Univ.,  Areata,  Ca. 

95521 
Buss,  G.  (M'72),  Gen.  Fore.,   I.C.G.,  Homewood,   III.   60430 
Butterfield,   S.  E.   (M'71),   B.&B.,   C.&N.W.,   Oelwein,   Iowa  50662 
Buxton,  V.  (M'72),  B.&B.,  Supvr.,  M.P.,  Addis,  La.  70710 
Byers,  W.  G.  (M'69),  Br.  Engr.,  A.T.&S.F.,  Amarillo,  Tex.  79101 


Callahan,  D.  P.   (M'71),  B.&B.   Supvr.,   Sou.,   Chattanooga,   Term.   37402 
Camelle,  E.  J.  (M'54),  B.&B.  Supvr.,  S.P.,  Lafayette,  La.  70501 

Campbell,  H.   D.   (A'61),  Vice  Pres.   &  Gen.   Mgr.,   Kershaw  Manufacturing   Co.,   Inc., 
2205  W.  Fairview  Ave.,  Montgomery,  Ala.  "36067 


JOHN    B.    CONOMOS,    INC. 
COULTER  &  STATION    ST. 
(P.O.    BOX   279) 
BRIDGEVILLE,    PA.   15017 
(412)    221-1800 

conomos 

INDUSTRIAL 

PAINTING 

SPECIALISTS 
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Meet 
the 

sliding 
rail 


. . .  that  will  prevent 
buckling,  pull-aparts, 
and  other  problems 
caused  by  rail 
expansion  and 
contraction! 


In  addition,  each  Conley  Slid- 
ing Rail  is  designed  to  meet 
specific  track  conditions.  Each 
is  completely  automatic  and 
temperature-controlled.  And 
its  heavy  base  (approx.  2,400 
lbs.)  assures  solid  foundation 
and  rugged,  long-lasting 
dependability. 

The  heat-treated,  pre-curved 
wing  rail,  and  one-piece  man- 
ganese steel  casting — consisting 
of  base,  point,  guard  rail,  and 
rail  braces — insures  a  constant 
gauge.  (Photo  indicates  the 
heavy  wheel  tread  that  is 
maintained  regardless  of  rail 
expansion  cr   contraction.) 


Cttnley 


For  complete  details  write: 

Conley  Frog  and  Switch  Co. 

Box  9188  I  Memphis,  Tennessee  38109 
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Campbell,  L.  H.  (M70),  Asst.  B.&B.  Mast.,  C.N.,  London,  Ont.,  Canada 

Cantrell,  C.  F.,  Jr.   (M'67),  Supvr.   B.&B.,   I.C.G.,  Vicksburg,   Miss.  39180 

Carlson,  A.  W.  (M'55),  Ch.  Engr.,  W.P.,  San  Francisco,  Calif.  94105 

Carpenter,  R.  H.  (M'56,  L'69),"  Ret.   Engr.   M.   of  W.,  M.P.,  800  Loop  Road,  Monroe, 

La.  71201 
Carpenter,  R.  Y.   (M'73),  B.&B.  Supvr.,  Sou.,  Monroe,  Va.  24574 
Carter,  J.  W.  (M'47,  L'C6),  Ret.  B.&B.  Supvr.,  Virginian  (now  N.&W.),  2410  Brandon 

Ave.,  S.W.,  Roanoke,  Va.  24015 
Carver,  H.  H.  (M'71),  Supvr.  B.&B.,  K.C.T.,  Kansas  City,  Mo.  64108 
Cary,  N.  M.  (M'5.3),  Proc.  Engr.  Trk.,  Sou.,  Marietta,  Ga.   30062 
Cassell,  H.  L.  (M'70),  Supvr.  B.&B.,  Clinchfield,  Erwin,  Tenn.  37650 
Cavwood,  J.   A.   (A'59),   Sr.   Vice   Pres.,   DeLeuw,   Cather   &  Co.,   600   Fifth   St.   N.W., 

Washington,    D.C.    20001 
Celander,  H.  W.  (M'59,  L'73),  Ret.,  Asst.  Engr.,  C.M.S.P.&P.,  Chicago,   111.   60606 
Chamberlain,  P.  C.  (M'41,  L'71),  Ret.,  Asst.  to  Engr.  Struc,  E.L.,  P.O.  Box  372,  Wilson 

St.,  Factorwille,  Pa.    18419 
Chambers,  J.  W.  (M'62),  Br.  Const.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Chamraz,  C.  J.  (M'60),  Arch.,  I.C.G.,  Chicago,  111.  60605 
Chevalier,  D.  O.  (M'71),  Soils  Engr.,  A.T.&S.F.,  Amarillo,  Texas  79101 
Chisholm,  A.  L.   (M'72),  B.&B.   Supvr.,   S.P.,   Oakland,   Ca. 
Christiansen,  G.  W.   (A'72),  Pres.,   Racine  Railroad  Products,   Inc.,   1524   Frederick  St., 

Racine,  Wis.  53404 
Christianson,   H.    B.    (M'28,   L'57),    Ret.    Spec.    Engr.,    C.M.S.P.&P.,    Apt.    208C,    Paros 

Berdes  Peninsula,   Ca.   90274 
Christensen,  M.  C.  (M'63),  Br.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Christensen,  R.  J.  (M'71),  Civ.  Engr.,  C.&N.W.,  Mason  Citv,  Iowa  50401 
Christenson,  T.  J.   (M'74),  Asst.   Proj.   Engr.,   I.C.G.,  Chicago,   111.   60601 
Cimorell,  A.  R.  (M'72),  Asst.  Supvr.  B.&B.,  P.C.,  Cleveland,  Ohio  44113 
Clark,  A.  (M'71),  B.&B.  Supvr.,  C.&N.W.,  Boone,  Iowa  50036 
Clark,  J.  G.  (A'63),  Pres.  Clark,  Dietz,  Painter  &  Asso.,  211  N.  Race  St.,  Urbana,  111. 

61801 
Clark,  W.  H.   (M'59),   Ch.   Engr.-Constr.,   A.T.&S.F.,   Chicago,   111.   60604 
Clarv,  A.  G.  (M'67),  Engr.  Mtce.,  Natl.  Academy  of  Sciences  Highway  Research  Board, 

301  Constitution  Ave.,  Washington,  D.C.  20418 
Collier,  P.  B.  (M'38,  L'62),  Ret.  Supt.  Scales,  M.P.,  Poplar  Grove,  Ark.  72374 
Colvin,  A.  A.  (M'37,  L'57),  Ret.  Div.  Engr.,  C.&N.W.,  606  N.  Main  St.,  Wheaton,  111. 

60187 
Compton,  C.  (M'67),  Supvr.  Const.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Conklin,  R.  J.  (M'67),  B.&B.  Supvr.,  P.C.,  Cleveland,  Ohio  44113 
Cook,  J.  C.,  Jr.  (M'59),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Temple,  Tex.  76501 
Cooper,  R.  G.   (A'70),  Sis.  Rep.,  American  Hoist  &  Derrick  Co.,   1913   S.   Stewart  St., 

Springfield,  Mo.  65804 
Cooper,  S.  A.  (M'57),  Ch.  Engr.-Sou.  Lines,  I.C.G.,  Mobile,  Ala.  36601 
Corbett,    R.    K.    (M'56),    Gen.    Fore.    B.&B.&W.S.,    A.T.&S.F.,    San    Bernardino,    Calif. 

92401 
Couret,    R.    L.    (A'74),    Sales    Rep.,    Belden    Concrete    Products,    Inc.,    P.O.    Box    607, 

Metairie,   La.   70004 
Coventry,  K.  J.   (M'66),  Ch.   Engr.,   Algoma   Central  Saulte   St.   Marie,   Ont.,   Can. 
Cramer,  F.  H.  (M'27,  L'54),  Ret.  Br.  Engr.,  C.B.&Q.,  2739  Agatite  Ave.,  Chicago,  111. 

60645 
Crane,  J.  C.  (M'57,  L'74),  Ret.,  Asst.  B.&B.  Supvr.,  S.P.,  2743   15th  Pi.,  Forest  Grove, 

Ore,  97116 
Crespo,  M.  J.  (A'56),  Engr.  Spec. -Trans.,  Bechtel  Power  Corp.,   17438  Via  Corona,  San 

Lorenzo,  Ca.  94580 
Crosby,  R.  C.  (A'61),  Gen.  Mgr.,  Railway  Products  Co.,  P.O.  Box  1511.  Knoxville,  Tenn. 

37901 
Cross,  E.  T.  (A'46,  L'65),  Vice  Pres.,  Armco  Steel  Corp.,  Route  8,  Benton,  Ky.  42025 
Cummings,  L.  (M'69),  B.&B.  Supvr.,  S.P.,  Wilsonville,  Ore.  97070 
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DUPONT 

has  the  people  and  products 
to  serve  you 


Midwest 


There's  a  Du  Pont  Railroad  Vegetation  Management 
Specialist  in  your  area.  Let  him  bring  his  technical 
knowledge  and  experience  to  help  you  solve  your  weed 
and  brush  control  problems.  Du  Pont  is  represented  by 
the  most  qualified  railroad  applicators  available. 

Here  are  our  people: 

Southeast  West  Southwest  Northeast 


T.  M.  Evans 

3355  Lenox  Rd  N  E. 
Atlanta,  GA  30326 
(404)  261-0922 


W.  N.  Wood 

2180  Sand  Hill  Rd 
Menlo  Park,  CA  94025 
(415)854-1030 


A.  W.  Andrews 

Suite  1620-Post  Oak  Tower 
Houston,  TX  77027 
(713)  621-8800 


J.  E.  Prendergast 

308  E  Lancaster  Ave 
Wynnewood,  PA  19096 
(215)878-2700 


ie  Du  Pont  Railroad  Vegetation  Management  Products: 

ROVAR  I      HYVAR  X     ANIMATE  X 


WEED  KILLER       H 

es  you  broad-spectrum 
3d  control  at  a  low  cost. 
ingle  application  of 
dvar  I  can  substantially 
uce  the  need  for 
Dw-up  sprays  later  in 
season. 


BROMACIL  WEED  KILLER      I^BI 

Especially  effective  on 
hard-to-kill  perennial 
weeds  and  grasses  such 
as  Johnson,  bermuda,  nut, 
quack,  vasey  and  other 
grasses. 


WEED  &  BRUSH  KILLER       Mi 

Controls  brush  effectively 
and  most  important, 
Ammate  X  is  non-volatile— 
spray  won't  drift  to  damage 
nearby  vapor-sensitive 
crops  when  used 
as  directed. 


With  any  chemical   follow  labeling  instructions  and  warnings  carefully. 

STOP 

RAILROAD  HERE 
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Cummins,  C.  P.  (A'48,  L'73),  Br.  Engr.,  St.  Louis  Division  of  Highways,  7900  Forsyth 

Blvd.,   Clayton,   Mo.   63105 
Cunningham,  N.  A.  (M'68),  B.&B.  Mast.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Curie,  H.  D.  (M'42,  L'65,  H'67),  Ret.  Mast.  Carp.,  Chessie,  704  S.  Lee,  Garrett,  Ind. 

46738 
Curry,  M.  V.  (M'70),  Asst.  B.&B.  Mast.,  C.N.R.,  Belleville,  Out.,  Canada 


Davenal,  J.  R.  (M'71),  Asst.  B.&B.  Supvr.,  S.P.,  Ennis,  Texas  75119 

Dahlberg,  A.  R.  (M'57),  Asst.  Engr.,  A.T.&S.F.,  Amarillo,  Tex.  79101 

David,  J.  J.  (M'53),  Auto  &  Wk.  Eqpt.  Supvr.,  S.P.,  Lafayette,  La.  70501 

Davids,  G.  A.  (M'73),  Vice  Pres.  Maint.   &  Engr.,  P.&S.,  Brookville,  Pa.   15825 

Davidson,  J.  W.  (M'57),  Asst.  Dir.  Br.  Engrg.,  B.N.,  St.  Paul,  Minn.  55101 

Davis,  D.  R.  (M'73),  Ch.  Engr.,  A.&S.B.,  Dothan,  Ala.  36301 

Davis,  D.  W.  (M'65),  V.P.,  Canton,  Baltimore,  Md.  21203 

Davis,  H.  E.  (M'40,  L'66),  Ret.  Supvr.  B.&B.,  N.Y.C.,  3751  So.  School  Ave.,  No.   16, 

Sarasota,  Fla.  33579 
Davis,  L.  D.  (A'70),  Field  Sis.  Mgr.-R.R.'s,  BASF  Wyandotte,  605  Ardmore  Ave.,  Erie, 

Pa.  16505 
Davis,  L.  M.  (M'63),  Asst.  Gen.  Fore.  B.&B.W.S.,  A.T.&S.F.,  Newton,  Kan.   67114 
Day,  E.  H.  (M'67),  B.&B.  Supvr.,  L.P.,  Green  River,  Wyo.  82935 
Day,  F.  D.  (M'49),  Sys.  Prod.  Engr.-Struct,  P.C.,  Philadelphia,  Pa.  19104 
DeBlois,  K.  L.  (A'70),  Consulting  Engr.,  Westenhoff  &  Novick,  222  W.  Adams,  Chicago, 

111.  60606 
DeGeer,  D.   V.   (A'70),   Spec.   Rep.-RRs.,   BASF  Wyandotte   Corp.,    1667   Hewitt  Ave., 

St.  Paul,  Minn.  55104 
Denz,  O.  C.  (M'67),  Supvr.  Bld^.   Mtce.,  C.M.S.P.&P.,  Chicago,  111.  60606 
DeValle,  J.  W.  (M'59),  Ch.  Engr.  Br.,  Sou.,  Atlanta,  Ga.  30303 
Diamond,  S.  H.  (M'73),  Jr.  Designer,   I.C.G..  Chicago,   111.   60605 


BRIDGE  MEN 

EVER  TIGHT  BOLT  ASSEMBLY  PERMANENT  BRIDGE  HARDWARE 

^X%  U4C  0*1 

ALL  TIMBER  or  STEEL  and  TIMBER  CONSTRUCTION 


Bolt  down  for 
Mox  Clearance 


LOWER   FIRST  COST   •    SIMPLE  ONE  MAN 

APPLICATION 
ELIMINATES  TIGHTENING   MAINTENANCE 
ALL  CONNECTIONS  LOCKED 


—  ipring  to  be  fully 
compressed  upon 
opplicolion 


REDUCES  INSTALLATION  COSTS  — 

ONE   HALF 
A  SPRING  IPARKERIZED)  TO   KEEP  IT  TIGHT 

CONTINUALLY 


•  ALL   CASTINGS  ARE   HIGHLY   CORROSION   RESISTANT   PAXMITE   IRON 

THE  EVER  TIGHT  BOLT  ASSEMBLY  COMPANY 

33    KIEWIT    PLAZA,   3555    FARNAM    STREET,   OMAHA,    NEBRASKA  68131 
F.  O.  B.   and  SHIPPING  POINT  •  OMAHA,   NEBRASKA 
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ELANCO 


Herbicide 

Spike 

80W       ■ 


[wCs^^isoPo^tte 


tSSS^SSEZE.* 


This  new  and  unique  herbicide 
should  come  closer  to  provid- 
ing total  vegetation  control 
along  railroad  roadbeds  and 
ballasts  and  industrial  sites. 
This  new  compound  was 
widely  tested  for  four  years 
on  over  100  commercial-size 
railroad  sites  and  many  large 
industrial  sites.  Test  result  ob- 
servations of  SPIKE  at  low 
rates  showed  excellent  control 
of  really  tough  weeds  and 
brush    species 

Because    of    SPIKE's    features 
.  . .  Less  pounds  last  longer 
.  .  :  Get  most  tough  to  control 

weeds  and  brush 
.  .  .  Gets  most  tenacious  woody 


vines  and  brambles 
...  Is  remarkably  resistant  to 
leaching  and  lateral  move- 
ment 
SPIKE  belongs  in  your  total 
vegetation  control  program. 
A  great  many  different  her- 
baceous weed  species  were 
effectively  controlled  including 
more  than  twenty  weed  species 
which  are  problem  plants  over 
the  nation's  railway  and  indus- 
trial areas. 

For  detailed  information  about 
SPIKE,  write  directly  to:  Elanco 
products  Company,  A  Division 
of  Eli  Lilly  and  Company. 
Dept.  E-455.  Indianapolis.  In 
diana  46206  USA 


(Spiked  tebuthiuron,  Elanco) 


Elanco  Products  Company  •  A  Division  of  Eli  Lilly  and  Company 
Indianapolis.  IN  46206.  U.S.A. 
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Dick,  M.  H.  (M'37,  H'68),  V.P.  &  Ed.,  Rv.  Trk.  &  Struc,  29  E.  Madison  St,  Chicago, 

111.  60602 
Diehl,  C.  M.  (M'59),  Engr.  B.&B.-Maint.  &  Const.,  Chessie,  Huntington,  W.  Va.  25718 
Diersen,  L.  M.  (M'73),  Asst.  Supvr.  Str.,  B.L.E.,  Butler,  Pa.   16001 
DLxon,  C.  E.  (M'55,  L'74),  Ret.,  B.&B.  Supvr.,  M.C.,  298  Fern  St.,  Bangor,  Me.  04401 
Dobranetski,  E.  B.  (M'70),  Proj.  Engr.,  B.&L.E,  Greenville,  Pa.    16125 
Doherty,  G.  D.  (M'70),  Ch.  Carp,  C.M.S.P.&P,  Perry,  Iowa  50220 
Dove,  R.  E.  (M'34,  H'65),  Asso.  Editor,  Ry.  Trk.  &  Struc,  29  E.  Madison  St,  Chicago, 

111,   60602 
Drier,  D.  C.  (M'74),  Engr.  Insp,  I.C.G,  Richton  Park,  111.  60471 
Duchac,  J.  V.  (M'27,  Lv60),  Ret.  Supvr.   B.&B,   C.&N.W,  716  Badger  Ave,  Antigo, 

Wis.  54409 
Dudich,  A.  (M'72),  B.&B.  Gen.  Fore,  I.C.G,  Chicago,  111.  60628 
Duncan,  F.  (M'62),  Rd.  Mast,  W.S.S,  Albermarle,  N.C.  28001 
Dunn,  J.  M.  (M'70),  Asst.  Engr,  W.P,  San  Francisco,  Calif.  94105 
Dunn,   R.    H.    (A'68),    Mgr.    Engr. /Support,    Parsons,    Brinckerhoff-Tudor-Beehtel,    P.O. 

Box  941,  Atlanta,  Ga.  30301 
Dunsworth,  J.  E.  (M'73),  B.&B.  Supvr,  MP,  Osawatomie,  Kansas  66064 
Duquaine,  D.  J.  (M'68),  Ch.  Carp,  C.M.S.P.&P,  Aberdeen,  S.D.  57401 
Dun-ant,  H.  B.  (M'68),  Const.  Engr,  UP,  Omaha,  Nebr.  68102 


Eargle,  J.  M.  (M'53,  L'71),  Ret.  Mast.  Carp,  S.C.L,   121  Wanda  Lane,  Austell,   Ga. 

30001 
Edwards,  J.  W.  (M'66),  B.&B.  Supvr,  Sou,  Columbus,  Ga.  31902 
Eichenlaub,  C.  M.  (M'43,  L'60),  Ret.  Supt,  S.D.&E,  2385  San  Diego  Ave,  San  Diego, 

Calif.  92110 
Elliott,  C.  E.  (M'50,  L'67),  Engr.  M.W.&S,  W.P,  San  Francisco,  Calif.  94105 
Enger,  E.  M.  (M'47,  L'69),  Ret.  Div.   Engr,   C.&N.W,  275  E.   Fourth  St,   St.   Paul, 

Minn.  55101 


&fl  Colt  Industries 

\£/  Fairbanks 

weighing  Division 

71  1    E.   St.   Johnsbury   Road 

St.   Johnsbury,   Vermont   05819 

Tel.   802—748-2371 

Advertisement 
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Stroke  of 
genius! 

The  truly  unique  Link-Belt  diesel 
pile  hammers  provide  twice  the 
blows  and  twice  the  horsepower, 
superior  starting/operating  in 
soft  as  well  as  hard  going,  plus 
longer  ram  and  cylinder  life.  For 
further  information  contact:  FMC 
Corporation,  Crane  and  Exca- 
vator Division,  Cedar  Rapids, 
Iowa  52406. 


•FMC 


Construction 
Equipment 
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Engman,   V.   E.   (M'20,   L'52),   Ret.,   Ch.   Carp.,   C.M.S.P.&P,   3101    Lvndale   Ave.    S, 

Minneapolis,  Minn.  55408 
Enstrom,  W.  A.  (A'56),  Gen.  Mgr.  RR.  Prod.  Div.,  Pettibone  Corp.,  4700  W.  Division 

St.,  Chicago,  111.  60651 
Eoff,  T.  E.  (M'68),  Asso.  Struc.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65804 
Epperson,  E.  D.  (M'72),  Steel  Br.  Insp.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Erskine,  J.  A.  (M'59),  Str.  Engr.,  I.C.G.,  Mobile,  Ala.  36624 
Evans,  T.  E.  (M'72),  Reg.  Trk.  Engr.,  F.R.A.,  Fort  Worth,  Texas  76102 
Evas,  R.   (A'59),  Sr.   Sales  Engr.,  Armco  Steel  Corp.,   MPD,   15  Spinning  Wheel  Rd., 

Ste.  312,  Hinsdale,  111.  60521 
Everitt,  S.  J.  (M'74),  Term.  B.&B.  Fore.,  O.N.,  North  Bay,  Ont.,  Canada 


Fairchild,  E.  H.  (M'58),  Asst.  Engr.,  U.P.,  North  Platte,  Neb.  69101 

Fairchild,  R.  (A'69),  Partner,  W.  R.  Fairchild  Constr.  Co.,  Ltd.,  P.O.  Box  1609,  Hatties- 

burg,  Miss.  39401 
Fancher,"D.  F.  (M'71).  Mech.  Engr.  Tech.,  I.C.G.,  Park  Forest,  111.  60466 
Fancher,  D.  F.,  Jr.  (M'73),  Gen/Fore.,  I.C.G.,  Chicago,  111.  60605 
Fatani,  S.  H.  (M'73),  Designer,  I.C.G.,  Chicago,  111.  60505 

Fetters,  C.  V.  (M'72),  Gen. "Fore.  B.&B.-W.S.,  S.L.-S.F.,  Cape  Girardeau,  Mo.  63701 
Firetto,  M.  (M'74),  Purch.  Agent,  B.&L.E,  Pittsburgh,  Pa.  15230 
Fish,  A.  W.   (A'61),  Area   Engr.,   Osmose  Wood  Preserving   Co.,    #6-6089   Tisdall  St, 

Vancouver  13,  B.C.,  Canada 
Fite,  G.  C.  (M'70),  Ch.  Engr.,  Los  Angeles  Jet,  Los  Angeles,  Calif.  90002 
Flachmeyer,  J.  A.  (M'74),  Asst.  Ch.  Carp,  C.M.S.P.&P,  Chicago,  111.  60622 
Flinn,  L.   E.   (A'49),  Prod.   Mgr.-M.   of  Way,   Federal   Sign   &   Signal   Corp,   Western- 

Cullen  Div,  9800  W.  55' St,  Countrvs'ide,  111.  60525 
Force,  R.  C.  (M'68),  B.&B.  Supvr,  L.&N,  Lafayette,  Ind.  47904 
Ford,  L.  G.  (M'74),  B.&B.  Insp,  M.K.T,  Denison,  Tex.  75020 
Foreman,  J.  E,  Jr.  (M'57),  Mgr.  Fac.  &  Str,  B.&L.E,  Greenville,  Pa.   16125 


PILE  DRIVING  OUR  SPECIALTY 

TRESTLES  BRIDGES 

WHARVES  FENDERS 


CONCRETE 

(Large  or  Smal 


STEEL     •    TIMBER 
-We  Handle  Them  All) 


HIGH    RAIL    EQUIPMENT 

W.   R.   FAIRCHILD 
CONSTRUCTION   CO.,   LTD 

HATTIESBURG,  MISSISSIPPI 
P.O.  Box  1609  Tel.  (601)  544-1151 
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Forseth,  C.  E.  (M'50,  L'64),  Ret.  Div.  Engr.,  W.P.,  1124  Oakmont  Dr.,  Walnut  Creek, 

Calif.  99529 
Fort,  O.  E.  (M'57,  L'71),  Ret.  Ch.  Engr.,   S.L.-S.F.,  Springfield,  Mo.  65802 
Fox,  L.  E.  (M'74),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Albuquerque,  N.M.  87101 
Fox,  R.  L.  (M'35,  L'65),  Ret.  Proc.  Engr.,  Sou.,  Dry  Fork,  Va.  25459 
Frame,  R.  E.  (M'65),  Dist.  Engr.,  S.P.,  San  Francisco,  Calif.  94105 
Franklin,  E.  E.  (M'70),  Asst.  Const.  Supvr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Franzen,  E.  T.  (M'57),  Ch.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Frederick,  E.  R.  (M'65),  Engr^B.&B.,  F.E.C.,  St.  Augustine  Fla.  32084 
Frederick,  G.  R.  (M'67),  Trk.  Supvr.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Freeman,  L.  D.  (A'69),  Exec.  Vice  Prcs.,  Frank  Speno  Railroad  Ballast  Cleaning  Co., 

P.O.  Box  219,  East  Syracuse,  N.Y.   13057 
Frelich,  R.  M.  (M'62),  Supvr.  Struc,  S.P.,  Houston,  Tex.  77001 
Fritzinger,  G.  F.  (M'57),  Asst.  Engr.,  N.&W.,  St.  Louis,  Mo.  63101 
Fronabarger,  H.  C.   (M'49,  L'62),   Ret.   B.&B.   Supvr.,   T.&P.,   c/o   Mrs.   D.   Port,    1306 

Pine  St.,  Duncan,  Okla.  73533 
Fuller,  T.  L.  (M'59),  Engr.  Br.,  S.P.,  San  Francisco,  Calif.  94105 


Gableman,  P.  D.   (M'66),  Gen.   Supvr.   BAB.,  D.M.&I.R.,  Proctor,  Minn.  55810 
Gallop,  C.   M.   (A'74),  Mgr.,   Kipp  Kelly  Co.   Ltd.,   68   Higgins  Ave.,  Winnipeg,   Man., 

Canada 
Gardner,  W.  E.  (M'67),  Steel  Br.  Insp.,  M.-K.-T.,  Denison,  Tex.  75020 
German,  J.  G.  (M'67),  Asst.  V.P.  Engrg.,  M.P.,  St.  Louis,  Mo.  63103 
Geyer,  C.  J.  (M'28,  L'56),  Ret.  Vice  Pres.,  Chessie,  1412  Wilmington  Ave.,  Richmond, 

Va.  23227 
Ghidoni,  L.  L.  (A'74),  Pres.,  American  Industries  Int'l.,  Inc.,  P.O.  Box  3751,  Tallahassee, 

Fla.  32303 


Ttufitnont 


RAILWAY     MOTORCARS 
AND     WORK     EQUIPMENT 


for  help  along  The  Way 


FAIRMONT  RAILWAY  MOTORS,  INC.,  FAIRMONT,  MINNESOTA  56031 
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Giddens,  I.  C.  (M'74),  Gen.  Fore.  B.&B.-W.S.,  S.L.-S.F.,  Tulsa,  Okla.  74103 

Gillan,  G.  K.   (A'74),  Spec.   Proj.   Engr.,  G«nnett  Fleming  Corddrv   &  Carpenter,   Inc., 

Engineers,  P.O.  Box  1963,  Harrisburg,  Pa.   17105 
Giles,  J.  M.  (M'38,  L'67),  Ret.  RR.  Sis.  Mgr.,  Caterpillar  Tractor  Co.,   1221  N.  7th  St., 

R.  2,  DeSoto,  Mo.  63030 
Gipson,  C.  G.  (M'57),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Winslow,  Ariz.  86047 
Goforth,  J.  A.  ('54),  Cons.  Engr.,  P.O.  Box  1983,  Johnson  City,  Tenn.  37601 
Goldbreg,  D.  (A'74),  Asst.  Ch.  Engr.  Str.,  Goldkind  &  O'Dea  Inc.,   1366  Clifton  Ave, 

Clifton,  NJ.  07012 
Golem,  G.  G.  (M'64),  Ret.,  I.C.G.,  Willow  Springs,  111.  60480 
Gottsabend,  W.  j.  (M'57),  Supt.-M/W  Shops,  P.C.,  Canton,  Ohio  44701 
Gould,  D.  C.  (M'67),  Asst.  Str.  Engr.,  U.P.,  Omaha,  Nebr.  68179 
Graham,  E.  A.  (M'61),  Ch.  Engr.,  C.&S.,  Denver,  Colo.  80202 
Grant,  G.  H.  (M'73),  Gen.  B.&B.  Fore.,  U.P.,  Hermiston,  Ore.  97838 
Grecco,  E.  F.  (M'69),  Supvr.  Engr.,  B.&L.E.,  Greenville,  Pa.  16125 
Green,  L.  D.  (M'72),  Assoc.  Str.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Groves,  G.  R.  (M'71),  B.&B.  Supvr.,  W.P.,  Elko,  Nev  89801 
Gueller,  D.  H.  (M'71),  B.&B.  Supvr.,  C.&N.W.,  Chicago,  111.  60606 
Gunderson,  R.  R.  (M'47,  H'69),  Ret.  Asst.  Vice  Pres.-Engr.,  W.M.,  1600  17th  St.  N.W., 

Winter  Haven,  Fla.  33880 
Gunkle,  W.  J.  (M'66),  Supvr.  Struc,  P.C.,  Cincinnati,  Ohio  45201 
Gustafson,  J.  A.  (M'69),  Br.  Engr.-Stand.,  B.X.,  St.  Paul,  Minn.  55101 


Halm,  H.  (M'72),  Gen.  Water  Serv.  Foreman,  U.P.,  Chcvenne,  Wyo.  82001 
Hague,  C.  H.  (M'74),  Str.  Engr.,  C.R.I.&P.,  Chicago,  111.  60605  ' 
Haines,  W.  W.  (M'67),  B.&B."Supvr.,  U.P.,  Portland,  Ore.  97227 


Satisfaction 

through  service  . 


Specialists  and  manufacturers  in  the  field  of  vegetation  control 

SOIL  STERILANTS  CONTACT   CHEMICALS 


GRANULES  —  HABCO  HYCHLOR 
HABCO  I  OK  .  .  . 
HABCO     BROMEX 


CHLORATE-BORATE   .   .   .    HYVAR   X  .  .   . 
KARMEX     .     .     .     ATRATOL    .     .    . 
PRAMITOL    .    .    .    SPIKE    .    .    .    TANDEX 


,4-Ds     OF     ALL     KINDS.     MSMA 


BRUSH    CONTROL 


AMMATE 
2,4,5-T    . 


.     ALL     COMBINATIONS     OF    2,4-D     AND 
HABCO    I0B    .    .    .    BANVEL    .    .    .    AMDON 


YOUR  APPLICATION  OR  OURS 

HABCO  INCORPORATED 

Our  regional  representatives  are  as  close  as  your  telephone 


D.   DOUGLAS   BOATRIGHT 

Room    604 

Transportation   Bldg. 

Birmingham,   Alabama   35203 

205/252-6715 


DONALD    E.    HORNE 
JOHN    A.    FELLMAN 

10501    Wayzata    Blvd.    #101 

Hopkins,    Minnesota    55343 

612/546-8566 


DON    TELGE 

ROBERT   E.   LUND 

JOHN    FORDERHASE 

1040    Coulter 

2251    Armour    Road 

Winnipeg    3,    Manitoba 

North     Kansas     City,     Missouri 

64116 

204/783-3684 

816/421-1488 

Advertisement 
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HIGH    QUALITY 
PRESTRESSED    CONCRETE    PILE    CAPS 


IMMEDIATELY   AVAILABLE    FROM    STOCK 

HIGH  STRENGTH  •  CRACK-FREE  •  PROVEN  IN  SERVICE 

QUICK  ACCESS  TO  SHIPPING  FACILITIES 


Call   or  Write 


PRE-CAST  CORP. 


P.  O.   Box   13202  •  Memphis,  Tenn.  38113 

Phone  (901)  948-4578 

A  DIVISION  OF   KINGSTIP,    INC. 
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Halley,  W.  E.  (M'74),  Mgr.  Fire  Prev.,  C.&N.W.,  Chicago,  IIll.  60606 

Hambrick,  L.  N.  (A'67),  Bd.  Chrmn.,  Railroad  Maintenance  &  Construction,  Box  1133, 

Dallas.  Tex.  75060 
Hames,  G.  (M'74),  B.&B.  Mast.,  C.N.,  Toronto,  Que.,  Canada 
Hamilton,  H.  J.  (M'72),  B.&B.,  Supt,  M.P.,  Channelview,  Texas  77530 
Hamilton,  W.  A.  (M'65),  Br.  Engr.,  A.T.&S.F.,  Topeka,  Kan.  66601 
Handicott,  S.  G.  (M'74),  Gen.  Supvr.-Br.  &  Str.,  C.N.,  Toronto,  Que.,  Canada 
Hannigan,  T.  J.,  Jr.  (M'73),  Asst.  B.&B.  Supr.,  ST.,  Medford,  Ore.  97501 
Hansen,  D.  G.  (A'62),  Ry.  Sis.  Mgr.,  Lewis  Bolt  &  Nut  Co.,  504  Malcolm  Ave.,  S.E., 

Minneapolis,   Minn.   55414 
Hanson,  C.  V.  (M'67),  Gen.  W.S.  Fore.,  U.P.,  Pocatello,  Ida.  83201 
Harlow,  H.   M.   (M'38,  L'69),   Ret.   Asst.   Engr.   B.&B.   Const.    &   Maint,   Chessie,    111 

Willoughby  Ave.,  Huntington,  W.  Va.  25718 
Harman,  W.  C.  (MT1,  L'54),LRet.   Supvr.  B.&B.,   ST.,   656  Cedar  Street,   San  Carlos, 

Calif.  94070 
Hartlev,  J.  L.  (M'68),  Mast.  Carp.,  S.C.L.,  Zephyr  Hills,  Fla.  33599 
Hartselle,  R.  A.  (M'69),  Dist.  Engr.,  M.P.,  Dolton,  111.  60419 
Hawley,  I.  H.  (M'57),  Ch.  En^r.,  C.&I.M.,  Springfield,   111.   62705 
Hedley,   W.   J.    (M'50,   L'68),   Asst.    V.P.,    N.&W.,    825   Biltmore    Drive,    Clayton, 

63105 
Heinlen,   R.   H.    (M'57,   1/71),    Ret.    Div.    Engr.,    A.T.&S.F.,    4436   Glenview   Ct, 

Worth,  Texas  76118 
Hellweg,  R.  D.  (M'47),  Reg.  Engr.,  AMTRAK,  Chicago,  111.  60604 
Helm,  J.  M.  (M'72),  Sr.  Designer,   I.C.G.,  Chicago,  111.  60601 
Hemstad,  Birger  (M'37,  L'57),"Ret.  Mast.  Carp.,  G.N.,  1120  Becker  Ave.,  West,  Willmar, 

Minn.   56201 
Hendrix,  W.  P.  (M'54,  L'73),  Ret.  Sr.  Str.  Engr.,  P.C.,  625  S.  Catherine  Ave.,  LaGrange, 

111.  60525 
Hickok,  B.  M.   (M'51,  L'65),   Ret.   Supvr.   B.&B.,   N.Y.C.,  2431   Struhar  Drive,   Apt.   6, 

Rockv  River,  Ohio  44116 


Mo. 


Fort 


PROBLEM  SOLVER... 


stallation  crews.  Huck's  tool  operation 
providesfor  automatic  uniform  clamping 
for  each  Huckbolt®  Fastener,  eliminates 
costly  tension  checks  for  each  fastener. 

Lower  installed  costs  of  the  Huck 
Fastening  System  are  the  solution  to 
many  railroad  fastener  problems.  Huck 
combines  STRUCTURAL  INTEGRITY 
AND  FAST  INSTALLATION. 

Call  or  write  for  a  demonstration  in 
your  office  or  yard:  Huck  Manufac- 
turing Company,  8001  Imperial 
Drive,  Waco,  Texas  76710,  tele- 
phone 816/776-2000. 

In  Canada:  326  Humber  College 
Blvd.,  Rexdale  M9W  5P4,  Ontario, 
Canada,  telephone  416/677-2800. 


C50L  FASTENER  has  proven  to  be  a 
problem  solver  for  steel  railroad  bridge 
span  construction.  Adoption  of  the  Huck 
Fastening  System  in  this  application  has 
eliminated  the  need  for  experienced  in- 


HUCK 


HUCK  MANUFACTURING  COMPANY 

2500  Bellevue  Ave., 
Detroit,  Mich.  48207 
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Spec,  Dow  Chemical  Co.,  2040  Dow  Center,  Midland,  Mich. 
Engr.,   Belt  Ry.,   The  J.   C.   King   Home,    1555 


Hill,  A.  A.  (A'74),  Res. 

48640 
Hillman,  A.  B.   (M'42,  L'59),   Ret.   Ch. 

Oak  Ave.,   Evanston,   111.   60627 
Hiner,  J.  T.  (M'50),  Sr.  Asst.  Ch.  Engr.,  N.&W.,  Roanoke,  Va.  24011 
Hoadley,  D.  E.  (M'74),  Asst.  to  Ch.  Engr.,  D.&H.,  Albany,  N.Y.  12207 
Hobbs,  J.  C.  (M'58),  Asst.  Ch.  Ens^r,  R.F.&P.,  Richmond/Va.  23220 
Hodgkins,  E.  W.  (M'58),  Exec.  Dir.,  A.R.E.A.,  Chicago,  111.  60605 
Hoeltje,  W.  C.  (A'71),  Vice  Pies.,  Allred  Bcnesch  &  Co.,  233  N.  Michigan  Ave.,  Suite 

1700,  Chicago,  111.  60601 
Hofer,  P.  (A'56),  East  Area  Mgr.,  RR.  Mach.  Div.,  Pettibone  Corp.,  5720  Empire  State 

Bldg.,  New  York,  N.Y.  10001 
Hogel,  E.  C.  (M'58,  L'74),  Ret.,  B.&B.  Snpvr.,  U.P.,  2600  West  "E"  St.,  North  Platte, 

Nebr.   69101 
Hogg,  A.  J.  (M'67),  Div.  Engr.,  A.  A.  Owosso,  Mich.  48867 
Holmes,  C.  R.  (M'74),  B.&B.  Mast.,  C.N.,  Capereol,  Ont.,  Canada 
Hopkins,  H.  H.  (M'74),  Asst.  Snpvr.  B.B.&M.,  R.F.&P.,  Fredericksburg,  Va.  22401 
Hoppell,  V.  E.  (M'67),  B.&B.  Snpvr.,   U.P.,  Nampa,  Idaho  83651 
Home,  D.  E.   (A'65),  V.   P.,   HABCO,   Inc.,  7301   W.   Lake   St.,   St.   Lonis   Park,   Minn. 

55426 
Hornig,   F.   F.    (M'74),    Ret.    Div.    Engr.,    C.M.St.P.&P.,    1913    S.W.    2nd   Ave.,    Austin, 

Minn.  55912 
Horton,  B.  P.  (M'68),  Proj.  Engr.,  M.K.T.,  Denison,  Texas  75020 
Hoveland,  J.  D.  (M'71),  B.&B^  Supvr.,  C.&N.W.,  Eagle  Grove,   Iowa  50533 
Howard,  J.  G.  (M'53),  Gen.  B.&B.  Supvr.,  W.P.,  Sacramento,  Ca.  95818 
Howard,  N.  D.  (M'26,  H'55),  Ret.  Exec.  Secy.,  A.R.E.A.,  4411  Sierra  Drive,  Honolulu, 

Hawaii  96816 
Howe,  A.  K.  (M'62),  Sr.  R.R.  Engr.,  DeLeuw  Cather  &  Co.,  Gateway  I,  Newark,  N.J. 

07102 
Hoyt,  A.  C.  (M'47,  L'64),  Ret.  Engr.  B.&B.,  EJ.&E.,  Apt.  305,  2204  Lester  Dr.,  N.E., 

Albuquerque,  N.M.  87112 


ONLY  THE  WORLD'S  FINEST  M  of  W 
MACHINES  WEAR  THIS  EMBLEM 


JACKSON  RAILROAD    EQUIPMENT  CO. 
JORDAN   COMPANY 

International  Tower  Bldg.,  8550  W.  Bryn  Mawr  Ave.,  Chicago,  III.  60631 
Telephone:  312-693-3700  Cable:  JAKTAMP 
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Ilubbai'd,  M.  H.  (M'48,  L'64),  Ret.  Asst.  Ch.  Engr.-Sys.,  Chessic,  6  Calycanthus  Lane, 

Richmond,  Va.  23221 
Huffman,  W.  H.  (M'41,  L'73),  Asst.  Vice  Pres.  &  Ch.  Engr.,  C.&N.W.,  3253  Spruce- 
wood,  Wilmette,  111.  60187 
Hughes,  C.  A.  (M'65),  Asst.  Supvr.  Struc,  S.P.,  Houston,  Tex.  77001 
Humphreys,  R.  W.  (M'47,  L'74),  Ret.,  Dir.-Cont.  Adm.,  R.N.,   1279  Jefferson  Ave.,  St. 

Paul,   Minn.   55105 
Hunt,  H.  W.  (A'72),  Ch.  Engr.,  Associated  Pile  &  Fitting  Corp.,  262  Rutherford  Blvd., 

Clifton,  N.J.  07014 
Hunter,  A.   L.   (M'60,   L'74),   Ret.   Supvr.    Str.,   B.&L.E.,   8   Park   Ave.,   Greenville,   Pa. 

16125 
Huteheson,  F.  W.  (M'38,  L'67),  Ret.  Supvr.   B.&B.,  Chessie,  21    Dimmock  Ave.,  New- 
port News,   Va.   23601 
Huteheson,  T.  B.  (M'61),  Asst.  V.  Pres.,  Engr.  M/W.,  Ch.  Engr.,  S.C.L.,  Jacksonville, 

Fla.  32202 
Huteheson,   W.    A.   (M'39,   L'63),   Ret.    Supvr.   Wk.   Equip.,   Chessie,   620   Douglas   St., 

Clifton  Forge,  Va.  24422 
Hutchinson,  D.  G.  (M'50),  Asst.  Div.  Engr.,  W.P.,  Kcddie,  Calif.  95952 
Hutto,  J.  E.   (M'51),  Gen.  Br.   Insp.,   S.C.L.,   Savannah,  Ga.   31402 
Hutton,  J.  R.  (M'68),  B.&B.  Supvr.,  C.R.I.&P.,  Kansas  City,  Kan.  66105 
Hvma,  W.  R.  (M'70),  Br.  Engr.  Svs.,  A.T.&S.F.,  Chicago,  111.  60604 
Hvnes,  E.  J.   (M'74),  Engr.   B.&B.^  D.T.&L,   Dearborn,   Mich.  48126 


I 

Her,  F.  C.   (M'65),  Asst.   Gen.   Fore.   B.&B.&W.S.,   A.T.&S.F.,  Winslow,  Ariz.   86047 
Irbv,  C.  W.  (M'70),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Amarillo,  Texas  79109 
Iwinski.  J.  R.  (M'65).  Asst.  Ch.  Engr.-Str.,  C.&N.W.,  Chicago,  111.  60606 


Jackman,  C.  E.  (M'58),  Trans.  Cons.,  214  W.  Elpin  Dr.,  Baltimore,  Md.  21228 
Jackson,    T.    E.    (M'40,    L'63),    Ret.    Gen.    B.&B.    Super.,    S.P.,    144    Sickles    Ave.,    San 

Francisco,  Calif.  94112 
Jacobs,  T.  F.  (M'62),  Constr.  Engr.,  G.T.W.,  Dearborn,  Mich.  48124 
Jacobsen,  L.   S.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Salina,  Ks.  67401 
Jenkins,   H.   W.   (M'40,  L'69),   Ret.,   Ch.   Engr.,   N.Y.,N.H.&H,    P.O.    Box  447,   Green 

Valley,  Ariz.  85614 
Jennings,  T.  R.  (M'73),  Asst.  B.&B.  Supvr.,  C.&N.W.,  Oelwein,  Iowa  50662 
jess,  G.  (M'68),  Div.   Engr.,  E.L.,  Marion,  Ohio  43302 
Jessen,  J.  M.  (M'71),  Asst.  Rdm.,  W.P.,  Oroville,  Ca.  95965 
Johnson,  A.  C.  (M'44,  L'70),  Ret.  Engr.  B.&B.,  E.J.&E.,  401  Coronado  Dr.,  Clearwater, 

Fla.  33515 
Johnson,  B.  O.  (M'31,  L'63),  Ret.  Off.  Engr.,  C.M.S.P.&P.,  732  Avenida  Feliz,  Tucson, 

Ariz.  85705 
Johnson,  E.  A.  (M'53,  L'68),  Ret.  Engr.  Br.,  I.C.,   17720  Dixie  Highway,  Homewood, 

111.  60430 
Johnson,  H.  T.  (M'GO),  Matl.  &  Eqpt.  Engr.,  P.C.,  Brunswick,  N.J.  08816 
Johnson,  J.  T.  (M'70),  Gen.  Supvr.  B.&B.,  L.&N.,  Louisville,  Ky.  40201 
Johnson,  W.  E.  (M'69),  Asst.  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Temple,  Tex.  76501 
Johnston,  H.  E.  (A'68),  Mgr.  Trans.  East.,  W.  R.  Grace  Co.,  Dearborn  Chemical  Div., 

Fort  Washington,  Pa.   19034 
Jones,  L.  L.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Omaha,  Nebr.  68179 
Jones,  W.  J.  (M'62),  Engr.  M.  of  W.&S.-Sys.,  S.P.,  San  Francisco,  Calif.  94105 
Jordan,  S.  L.  (M'68),  Asst.  to  Ch.  Engr.,  M.C.,  Portland,  Me.  04102 
Jorlett,  J.  A.  (M'40,  H'66),  Ret.  Struc.  Eng.,  P.C.,  3  West  Bergen  Ave.,  Harvey  Cedars, 

N.J.  08008 
Julius,  H.  R.   (M'63),  Supvr.  B.&B.-W.S.,   I.C.G.,  Waterloo,   Iowa  50703 


Advertisement 


li: 


the  NEW  A@@S£3BL  BRIDGE  CRANE 


Pictured  above  —  New  ties 
are  on  the  push  car  behind 
the  crane.  Old  ties  are 
placed  on  the  push  car  in 
front.  The  Bridge  Crane 
removes  old  ties  and  in- 
stalls new  ones  by  clamp- 
ing the  ends  of  the  ties. 

Pictured  at  left  —  Replac- 
ing  raising  timber. 


The  Bridge  Crane  is  designed  to  enable  bridge  forces  to  repiace  ties, 
caps,  stringers  and  raising  timber  on  open  deck  trestles  rapidly  and 
economically. 

Very  similar  in  appearance  to  our  Tie  Crane,  the  Bridge  Crane  was 
designed  from  the  rails  up  for  the  heavy  lifting  jobs  required  for  bridge 
work. 

Hydraulic  winch  available  to  provide  4,000  pound  lifting  capacity  at  10 
feet  from  the  center  line  of  track. 

Articulated  boom  with  hydraulic  grapple  permits  the  operator  to  pick 
up  a  new  tie  by  the  end  from  the  push  car  and  insert  it  in  place  without 
resetting  a  clamp  or  hooks. 


V 


KERSHAW    MANUFACTURING     CO.,  INC. 

P.O.  BOX  9328      ■      MONTGOMERY,  ALABAMA   3G108     ■  U.S.A. 

KERSHAW      MANUFACTURING      CANADA  LTD. 
385  BRIDGE  STREET  ■  MONTREAL  QUEBEC.  CANADA 
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K 

Kahl,  F.  B.  (M'59,  L'74),  Ret.,  Asst.  Maint.  Engr.,  B.N.,  Klamath  Falls,  Ore.  97601 
Kemmerer,  W.  G.  (M'31,  L'56),  Ret.  Engr.  B.&B.,  P.C.,  508  Rockavon  Road,  Narberth, 

Pa.   19072 
Kempe,  F.  A.  (M'66),  Reg.  Engr.,  B.N.,  Seattle,  Wash.  98104 
Kendall,  J.  T.   (M'49,  L'69),   Ret.   Supvr.   Struc.,  P.C.,   312  Cypress   St.,   Montoursville, 

Pa.    17754 
Kieckers,  E.  W.  (M'58,  L'72),  Ret.,  Br.  Engr.,  M.P.,  Ballvvin,  Mo.  63011 
Kimbro,  O.  D.   (A'73),  B.B.   Foreman.  A.T.&S.F.,  Rt.    #2,  Box    #3,  Wavnoka,   Okla. 

73860 
King,  B.  J.  (M'66),  Br.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
King,  L.  E.  (M'66),  Asst.  BAB.  Supvr.,  S.P.,  Stockton,  Calif.  95207 
Klisura,  M.  Z.  (M'67),  Gen.  W.S.   Fore.,   U.P.,  Los  Angeles,   Calif.   90022 
Kiosk,   L.    (A'59),    Pres.,    Railroad   Maintenance   Corp.,   432   Zerega   Ave.,   Bronx,    N.Y. 

10473 
Knight,  W.  E.  (M'69),  Asst.  Mast.  Carp.,  S.C.L.,  Jacksonville,  Fla.  32202 
Knosp,  D.  M.  (M'66),  Asst.  B.&B.  Supr.,  S.P.,  Glendale,  Calif.  91202 
Koehler,  P.  L.  (M'38,  L'66),  Ret.  Div.   Supt.,  Chessie,  Washington  Blvd.,  Huntington, 

W.  Va.  25705 
Krebs,  A.  T.  (M'65),  Asst.  Engr.  Bldg.,  C.&N.W.,  Chicago,  111.  60606 
Krefting,    A.    S.    (M'35,    L'70),    Ret/  Ch.    Engr.,    Soo    Line,    4263    Webber    Parkway, 

Minneapolis,  Minn.  55412 
Krupa,  G.  E.   (M'74),  Engr.-Insp.,   I.C.G.,  Chicago,   111.   60601 

Kubly,  I.  J.  (M'60),  Ret.  B.&B.  Supvr.,  I.C.,   1117  W.  Logan  St.,  Freeport,  111.  61032 
Kuklok,  A.  F.  (M'71),  Asst.  B.&B.,  Supvr.,  B.N.,  Billings,  Mont.  59102 
Kvenberg,  S.  E.  (M'32,  L'62),  Ret.  Supt.  Bldg.  Mtce.,  C.M.S.P.&P.,   123  Stanton  Point 

Road,   Ingleside,   111.   60041 


MKT  strong  on  performance 

couErs  your  pile 
driuing  needs  like 
nobody  else  in 
the  business 


World's  most  complete  line  includes  .  .  . 

■  McKiernan-Terry  Diesel  pile  hammers 

■  McKiernan-Terry  Vibratory  driver/ extractor 

■  Ka-Mo"   vertical  earthboring  equipment 

■  McKiernan-Terry   Steam/Air  hammers 

■  Foldable  railroad  type  leads  with 
parallelogram  bottom  brace 


Choose  from  the 
MKT"  line  to  match 
the  right  equipment 
to  your  specific 
needs.  Write  for 
complete  details. 


Koehring 

MKT  Division 

Dover,  New  Jersey  07801 


"McKiernan-Terry"  foldable  Railroad 
Type  leads  with  hydraulically  oper- 
ated parallelogram  bottom  brace 
and  DA-35B  convertible  diesel  pile 
hammer.  Leads  are  rigged  to  accept 
Ka-Mo  hydraulic  vertical  earth 
boring   unit.  spc-hbrev. 
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From 

linated  wood 

bridge 

stringers... 

to 

industrial 

track  ties . . . 


When  you  think  of  wood,  think  of  Koppers 


Koppers  pressure-treated  wood 
provides  built-in,  lasting  protection 
against  decay  and  insect  attack 
wherever  it  is  used.  And  the  uses  are 
many,  from  crossties  to  precisely 
engineered  laminated  wood  bridges. 

Koppers  offers  the  time-proven 
and  highly  effective  creosote  and 
creosote-solution  preservatives  for 
crossties,  switchties,  poles  and 
piling.  In  addition,  other  preserva- 
tives are  available  to  meet  specific 
railroad  requirements.  Cellon", 
Wolmanized'and  pentachlorophenol 
(penta)  pressure-treated  woods  pro- 
tect against  decay  and  insects.  Non- 
Com"  and  Non-Com"  Exterior  fire- 
protected  woods  guard  against  fire. 

For  complete  information  on 
Koppers  railroad  products  write  to 
Koppers  Company,  Inc.,  700  Koppers 
Building,  Pittsburgh,  Pa.  15219. 


Call  on  Koppers  to  fill  your  needs 
for  these  railroad  products: 

•  Crossties  and  Switchties 

•  Crossing  Panels 

•  Pilings  and  Timbers 

•  Laminated  Stringers 

•  Pole-type  Buildings 

•  Platforms  and  Docks 

•  Right-of-way  Cribbing 

•  Right-of-way  Fencing 

•  Signal  Poles  and  Cross  Arms 

•  Communications  Poles  and 

Cross  Arms 

•  Car  Decking  and  Lining 

•  Pressure-treated  Plywood 

and  Lumber 


KOPPERS 

Engineered 
Products 
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LaBeau,  J.   A.   (M'69),  Sr.   Des.   Engr.,  E.J.&E.,  Joliet,   111.   60434 

Laframboise,    P.    (A'67),    Pros.,    Eastern    Railway    Siding    Construction    Ltd.,    2650    rue 

Diab,  Ville  St.,  Laurent,  P.Q.,  Canada 
Lancaster,  J.  E.,  Jr.  (M'73),  Supvr.  B.&B.,  M.C.,  Portland,  Me.  09102 
Langan,  A.  E.  (M'62),  Sys.  Br.  Supvr.,  U.P.,  Omaha,  Nebr.  68179 
Langevin,  R.  J.   (M'70),  Const.  Supvr.-Sys.,  C.N.R.,   Winnipeg,   Man.,  Canada 
Langham,  L.  D.  (M'64),  Div.  Engr.,  A.T.&S.F.,  Chicago,  111.  60632 
Larkin,  R.  M.  (M'71),  Sr.  Asst.  B.&B.  Supvr.,  S.P.,  Fremont,  Calif.  94536 
Larson,  R.   M.   (M'73),  Asst.   B.&B.   Supvr.,   B.N.,   Vancouver,   Wash.   98665 
Laton,  L.  (M'72),  Asst.  B.&B.  Master,  C.N.,  Belleville,  Ont.,  Canada 
Laurick,  M.  J.   (M'52),  Strue.   Insp.,  P.C.,  Columbus,  Ohio  43229 
Larsen,  J.  L.  (M'67),  Asst.  Div.  Encrr.,  W.P.,  Sacramento,  Calif.  95814 
Lawton,  R.  R.  (M'65),  Engr.  Mat.  &  Test.,  C.&N.W.,  Chicago,  111.  60606 
Layer,  J.  P.   (A'60),  Serv.  Engr.-R.R.,  Armco  Steel  Corp.,   Metal  Products,   Div.,    1001 

Grove   St.,   Middletown,   Ohio  45042 
Leach,  A.  L.   (M'55,  L'69),   Ret.   Asst.   Engr.   Bldg.,   I.C.,    1940   Hickorv   Road,   Home- 
wood,    111.    60430 
Leach,  L.  J.  (M'67),  B.&B.  Supvr.,  U.P.,  Kansas  Citv,  Kans.  66110 
Lee,  R.  W.  (M'61),  Supvr.  B.&B.,  Sou.,  Muscle  Shoals,  Ala.  25660 
Lees,  H.  M.,  Jr.  (M'71),  Const.  En^r.,  B.N.,  Douglas,  Wyo.  82633 
Lelevich,  L.  E.   (M'67),  Engr.   Plan.   &  Design,  W.P.,   San  Francisco,   Ca.  94105 
Lewis,  D.  J.  (M'73),  Designer,  I.C.G.,  Chicago,  111.  60601 
Leyh,   G.   F.   (A'63),   Assoc.   Tech.   Dir.,   Concrete   Reinforcing    Steel   Institute,    180   N. 

LaSalle  St.,  Chicago,  111.  60601 
Lindsay,  F.  B.,  Jr.   (M'66),  Gen.   Br.   Supvr.,   Sou.,   Greensboro,   N.C.   27405 
Link,  G.  F.   (M'71),  Rdm.,   C.&N.W.,   Des  Moines,   la.   50317 


S  e  a  I  t  i  t  e 

HOOK 
BOLT 

Fastens  timbers  and 
ties  to  steel  beams. 
Easy  to  install,  long- 
life.  Fins  prevent 
turning.  Sealtite 
Spring  Lock  holds 
tension  even  when 
timber  changes  due 
to  weather  or  wear. 


Three  more 
'workhorse 

products 
from  Lewis 


1  SEALTITE  DOME  HEAD  DRIVE  SPIKE 

Fastens  timbers  and  plank  decking  on 
grade  crossings,  bridges  and  docks.  Wide, 
smooth  head  seals  opening,  wears  well. 

LEWIS  WASHER  HEAD  TIMBER  DRIVE  SPIKE 

Fastens  highway  crossing  planks,  bridge 
guard  rails  and  general  timber  construc- 
tion. One-piece  head.  Easy  to  install. 


LETSTIS 

BOLT  AND  NUT  COMPANY 

504  Malcolm  Ave.  S.E.  Minneapolis.  Minn.  55414  Phone  612/378-1371 
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Communication: 

MANNIX 

has  changed  its 
identification 


WINCH  CART 


SHOULDER  BALLASTCLEAMER 


IS  THE 

NEW  NAME 

ON  OUR 

NEW  PLANT 

AND  ON  THE 

PERFORMANCE 
PROVED 

EQUIPMENT 
WE  DESIGN 
AND  BUILD 


i7*MhpNw^f 


i   i    tf".      _3i\  _*.■! 


Jk^Z 


»   iii  ■  »8ssa^sri_f«i  M'lflEih 


""~J.  MULTI  PURPOSE  MACHINE 


AUTOTRACK  WITH  PLOW  AND  SLED 


THE  ANSWER  TO  YOUR  1975  TRACK  REHABILITATION  PROGRAM 


MEMBER 


LORAM  RAILWAY  MAINTENANCE  EQUIPMENT  FOR: 

•  Shoulder  Ballast  Cleaning  •  Raising  Track  •  Resurfacing  • 
Reballasting  •  Replacing  Ties  •  Undercutting  •  Ballast  Cleaning 

•  Rail  Grinding  Single  or  Multiple  track- Mainline  or  Yard  tracks 

CONTRACT.  SALE  or  LEASE 


FOR  FULL  DETAILS 
OR  SHOWING  OF 
OPERATING  FILMS. 
WRITE  OR  CALL  TODAY 


MAINTENANCE  of  WAY  DIVISION 

3900  Arrow  Head  Drive 
Hamel.  MN  55340  U.S.A. 
Phone  (612)  478-6014 
Telex  29-0391,  Cable,  LORAM 
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Linn,  G.  A.  (M'40,  L'66).  Ret.  Div.  Engr.,  C.&N.W.,  222  Chapin  St.,  Chardon,  Nebr. 

69337 
Linsteadt,  J.   C.   (M'72),   B.&B.   Supvr.,   M.P.,   Corpus   Christi,   Texas   78410 
Little,  H.  C.  (M'48),  Supvr.  W.S.,  I.C.G.,  New  Orleans,  La  70123 
Llovd,  F.  B.  (M'67),  B.&B.  Supvr.,  C.   of  G.,  Seale,  Ala.  36875 
Llo'vd,   H.   R.   (M'66),   B.&B.    Supvr.,    Sou.,   Stockbridge,    Ga.    30281 
Lodeski,  J.  B.  (M'64),  Ch.  Draft,  C.&N.W.,  Chicago,  111.  60606 
Lokatzke,  G.  P.  (M'47),  Ret.   Supvr.   B.&B.,   E.I.&E.,   1420  Meadow  Drive,   Garv,  Ind. 

46408 
Long,  W.  R.  (M'63),  Asst.  BAB.  Supvr.,  S.P.,  Albany,  Ore.  97321 
Longiotti,  P.  (M'74),  Asst.  Str.   Insp.,  B.&L.E.,  Greenville,  Pa.   16125 
Lord,  H.  L.  (M'40,  L'56),  Ret.  BAB.  Mast.,  C.P.  Rail,  415  Third  St.  So.,  Kenora,  Ont., 

Canada 
Lormand,  A.   (M'67),  Asst.   BAB.   Supvr.,   S.P.,   Lafayette,   La.   70501 
Louw,    J.    P.    (A'72),    Librarian,    South    African    Iron    &    Steel    Industrial    Corp.,    Ltd., 

Pretoria,   South  Africa 
Lowrv,  J.   M.   (M'50),  Asst.   Dist.   Engr.,   S.P.,   Houston,   Tex.   77001 
Lucas,  H.  F.  (M'52,  L'69),  Ret.  Asst.  Engr.,  C.M.S.P.&P.,  423  Wood  Ave.,  Bensenville, 

111.  60106 
Lund,  C.  R.   (M'71),  Asst.   Supvr.   Bldg.   Mtce.,   C.M.St.P.&P,   Chicago,   111.   60606 
Lund,  C.  V.   (M'47,  L'71),  Ret..  Asst.  to  V.P.   &  Ch.  Engr.,   C.M.StP.&P.,  344   Scott 

Ave.,    Glen    Ellyn,    111.    60137 
Lundgren,   H.   M.   (M'57),   B.ccB.    Mast.,   C.N.,   Kamloops,   B.C.,   Canada 
Lurcott,  E.  T.   (M'66),  Sr.   Struct.-Insp.,   P.C.,   Philadelphia,   Pa.    19104 
Lynch,   D.   F.    (A'72),   Market   Mgr.,    Elanco   Products    Co.,    Eli    Lilly   Co.,    Box    1968, 

Spartanburg,    S.C.   29301 
Lvnch,  J.  K.  (AV51),  Sis.  Mgr.,  Vulcan  Materials  Co.,  1  Office  Park  Circle,  Birmingham, 

Ala.   35223 
Lvnch.  J.  F.,  Jr.   (M'59),  Dist.   Engr.,   S.P.,   Houston,   Texas  77024 


A.  A.MATHEWSJnc. 
Construction   Engineering 

Tunnel  Design   and  Rehabilitation 
Consulting  on  all  types  and   phases 

of  ' 
Underground  Construction 
for 
Owners,  Engineers  and  Contractors 


41  W.  Santa  Clara  St.  11900  ParklaAvn  Dr. 

Arcadia,  Calif.  91006  Rockville,  Md.  20852 

(213)  446-7121  (301)  881-6860 

Cable:  AAMATH 
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SPECIAL 

PURPOSE 

RAILROAD 

DRILLS 

ON-THE-SHELF 

FOR  TRACKS 

TIES 

and 

SIGNAL  WORK 


OVER  15,000  SIZES/TYPES  OF 

REGULAR  AND  SPECIAL 

CUTTING  TOOLS  ON-THE-SHELF 


WRITE  FOR  COMPLETE  CATALOG  &  PRICE  SCHEDULE 

NEW  YIRK  TWIST  DRILL 

CORPORATION 

24  MELVILLE  PARK  ROAD 

MELVILLE,  NEW  YORK      11746 

516-293-9200 
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Mabry,  D.  B.  (A'48,  L'73),  Ret.,  Vice  Pres. -Sales,  Moss-American,  Inc.,  420  Edgewood 

Dr.,   St.   Louis,   Mo.   63105 
Maffett,  D.  V.   (A'66),  V.P.-R.R.   Sis.,   Southern  Wood   Piedmont   Co.,   P.O.   Box   5447, 

Indianapolis,   Ind. 
Makarowski,  S.  (M'64),  B.&B.  Mast.,  C.N.,  Edmonton   15,  Alb.,  Canada. 
Malick,   D.    (A'74),   Sr.   Engr.,   Parsons   Brinckerhoff-Tudor-Bechtel,    100   Peachtree   St., 

N.W.,   Atlanta,    Ga.    30301 
Manlev,   B.   F.    (M'16,   L'56),    Ret.    Supvr.    B.&B.,    Pac.    Elec.,    P.O.    Box    197,    Sunset, 

Beach,   Calif.   90742 
Manley,  E.  F.  (M'66),  Sr.  Engr.  Struct.,  N.&W.,  Roanoke,  Va.  24015 
Mardorf,    E.    C.    (A'72),    Zone    Mgr.,    Lee    Turzillo    Corp.,    306    Busse    Highway,    Park 

Ridge,  111.  60068 
Margules,  B.  (A'66),  Consultant,  Conmaco,  Inc.,  3501  E.  118th  St.,  Chicago,  111.  60617 
Marks,  E.  L.  (M'69),  Ch.  Engr.,  D.&T.S.L.,  Toledo,  Ohio  43611 
Markvaldas,  T.   E.   (M'73),   Str.   Designer,   C.R.I.&P.,   Chicago,   111.   60605 
Marlow,  M.  J.  (M'72),  Sr.  Engr.,  EJ.&S.,  joliet,  111.  60434 
Martens,  W.  F.  (M'24,  L'59)/Ret.   Gen.   Fore.  B.&B.,  A.T.&S.F.,  3396  Mayfield  Ave., 

San    Bernardino,    Calif.    92401 
Martin,  J.  W.   (M'53,  L'74),   Ret.   Mast.   Carp.,   S.C.L.,   Rt.   5,   Box   169A,   Tampa,   Fla. 

33614 
Martvn,  G.  W.  (M'59),  Mgr.-Struc.  &  Facil..  E.J.&E.,  Joliet,  111.  60434 
Mascorro,  F.  F.  (M'72),  Asst.  Gen.  Fore.  B.&B.  &  W.S.,  A.T.&S.F.,  Fort  Worth,  Texas 

76102 
Mateer,   W.   G.   (M'44,  L'60),   Ret.   Mgr.   Pur.    &   Stores,   E.J.&E.,   206   N.   Raynor   St., 

Joliet,   111.   60431 
Mathias,  H.  O.   (M'59),  Supvr.  of  Contr.,  I.H.B.,   Hammond,   Ind.  46323 
Mathieu,  J.  L.  (M'63),  Constr.  Supvr.,  I.C.G.,  Chicago,  111.  60605 
Matt,  A.   (M'70),  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,   LaTunta,  Colo.   81051 
Maxwell,  J.  D.  (M'71),  Asst.  B.&B.  Supvr.,  S.P.,  Bakersfield,  Calif.  93302 
Mayfield,  Lee  (M'44,  L'62),  Ret.  Asst.  Engr.,  M.P.,  4036  Gilbert  Drive,  Shreveport,  La. 

71101 
McCartan,  P.   F.   (M'71),  Asst.   Ch.   Cl.-Str.,   I.C.G.,   Chicago,   111.   60605 
McCoy,  D.  E.  (M'65),  B.&B.  Engr.,  B.N.,  Omaha,  Nebr.  68101 
McDaniels,  H.,  Jr.  (M'73),  En<rr.  Str.,  P.&L.E.,  Pittsburgh,  Pa.   15219 
McDonald,  T.  J.  (M'65),  Asst.Div.   Supt.,  S.P.,   Los  Angeles,  Ca.  90014 
McFarland,   j.   A.   (A'71),  Vice   Pres.,   McFarland-Johnson-Gibbons   Engineers,   Inc.,   44 

Cooper   St.,   Woodbury,   N.J.   08096 
McGill,  J.   A.   (M'70),  B.&B.   Supvr.,   Sou.,   Louisville,   Ky.  40202 
McGrew,  B.  H.  (M'51),  Office  Engr.,   S.L.-SW.,  Pine  Bluff,   Ark.   71601 
McGrew,  F.  O.  (M'48,  L'66),  Ret  Ch.  Carp.,  C.M.S.P.&P.,  Delphi,  Ind.  46923 
McGuire,   R.   F.   (A'71),  Area   Mgr.,   Osmose   Co.,   9821    Grandview,   Shawnee   Mission, 

Kan.   66212 
Mcintosh,  I.  (M'74),  Gen.  B.&B.  Supvr.,  L.&X.,  Louisville,  Ky. 

McKanna,  A.  D.  (M'62),  Gen.   Fore.  B.&B.-W.S.,  A.T.&S.F.,  Newton,  Kansas  67114 
McKibben,  D.  H.  (M'5'l),  Engr.   Str.,  P.C.,  Pittsburgh,   Pa.    15222 
Meditz,  A.  B.  (M'73),  Design  Draftsman,  E.J.&E.,  Joliet,   111.  60432 
Meeks,  W.  R.  (M'42,  L'62),  Ret.,  B.&B.  Supvr.,  M.P.,  4000  S.  56th  St.,  Apt.  260-C, 

Lincoln,  Nebr.   68506 
Meng,  R.  E.  (M'71),  B.&B.  Fore.,  U.P.,  Spokane,  Wash.  99206 
Merrill,   B.   W.   (M'36,  L'66),   Ret.   Supvr.   B.&B.,   N.&W.,   312   Monroe   St.,   Conneaut, 

Ohio  44030 
Messman,  D.  V.   (M'55,  L'74),   Ret.,   Asst.   to   Ch.   Engr.,   Sou.,   2434   Shallowford   Rd., 

NE,  Atlanta,  Ga.  30345 
Meyers,  B.  R.   (M'30,  L'68),  Ret.   V.P.,   C.&N.W.,   569  Winnetka  Ave.,   Winnetka,   111. 

60093 
Mezik,   S.   (M'66),  Gen.   Br.   Insp.,   S.P.,   Roseville,   Ca.   95678 
Michaud,  M.  (M'61),  Mgr.,  Q.N.S.&L.,   Sept  lies,  Que.,  Canada 
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What's  he  doing  ? 


:¥&!§ 


Drilling  one  of  12,000 
inspection  holes  in 
this  1300'  creosoted 
pine  trestle 


Why 


to  locate  internal 
decay  and  evaluate 
remaining  timber 
strength. 

That's  what  we 
mean  by  inspection 
and  in-place  treatment 


OSMOSE  WOOD  PRESERVING  CO. 
OF  AMERICA,  INC. 

980  Ellicott  St.,  Buffalo,  N.  Y.  14209 
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Milbauer,  R.  W.  (A'74),  Man.  Rep.,  Tremco  Mfg.  Co.,  333  N.  Michigan,  Chicago,  111. 

(30601 
Miles,  J.  R.  (M73),  B.&B.  Snpvr.,  Sou.,  Selma,  Ala.  36701 
Miller,  D.  E.  (M'67),  B.&B.  Supvr.,  U.P..  Cheyenne,  Wyo.  82001 
Miller,  J.  C.   (M'69),  Engr.-Admin.,  W.P..   San' Francisco,   Ca.   94105 
Miller,  M.  B.  (M'68),  Engr.  Hi  Speed  Grd.  Trans.,  P.C.,  Philadelphia,  Pa.  19104 
Miller,  S.  D.  (M'74),  Gen.  Fore.,  I.C.G.,  Chicago,  111.  60601 
Miller,  V.  K.  (M'73),  Sr.  Proj.  Engr.,  E.J.&E.,  Toliet,  111.  60434 
Mimick,  F.  A.  (M'67),  B.&B.  Supvr.,  U.P.,  Salina,  Kan.  67401 
Monahan,  E.  L.  (M'68),  Sr.  Engr.,  C.R.I.&P.,  Silvis,  111.   61282 
Mooney,  A.  E.   (M'74),  Engr.  Const.,  Clinchfield,  Erwin,  Tenn.   37650 
Moore,  D.  W.  (M'71),  Asst.  B.&B.  Supvr.,  S.P.,  San  Antonio,  Tex.  78219 
Moore,  G.  A.  (M'59),  Mast.   Carp.,   S.C.L.,   Savannah,   Ga.   31402 
Moore,  I.  A.  (M'39,  L'61),  Ret.  Ch.  Engr.,  C.&E.L,  2321  N.  Vermillion  St.,  Danville, 

111.    61832 
Moore,  R.  M.  (M'65),  Br.  Engr.   Insp.,  F.R.R.A.,  Washington,  D.C. 
Morgan,  C.  E.  (M'34,  L'69),  Ret.  B.&B.  Supvr.,  S.P.,  10551  Bretton  St.,  Houston,  Tex. 

77016 
Moris,    R.    F.    (M'55,    L'69),    Ret.    B.CvB.    Supvr.,    N.&YY.,    1630    Emerson    Ave.,    Fort 

Wayne,   Ind.  46808 
Mottier,'C.  H.   (M'42,  L'58,  H'71),  Ret.  V.P.,  I.C.,  Chicago,  111.   60605 
Mullen,  T.  F.  (M'64),  Asst.  B.&B.  Supvr.,  S.P.,  Temple  City,  Calif.  91780 
Murdock,  G.  L.  (M'72),  Div.   Engr.,   S.P.,   Bakersfield,   Ca.   93305 
Murphy,  M.  R.   (M'73),  B.&B.,   Supvr.,   U.P.,   Pocatello,   Idaho  83201 
Murray,  D.  J.  (M'54),  Land  &  Tax  Comm.,  C.&W.L,  Chicago,  111.  60605 
Myers,  E.  T.  (M'57),  Engr.  Ed.,  Modern  RR,  5  So.  Wabash  Ave.,  Chicago,  111.  60602 
Myers,  R.  L.  (M'50),  Wat.  Chem.,  I.C.G.,  Mattoon,  111.  61938 


WE'RE  RAILROAD  BUILDERS 
THAT  DO  THESE  THINGS,  TOO! 

WATERPROOFING  -  GUMTING 
PRESSURE  GROUTING  -  JACKING 

EPOXY  PRESSURE  GROUTING 
ANY  TYPE  OF  CONCRETE  REPAIR 

Patterson-Stevens,  Inc. 

400  SAWYER  AVENUE 
TONAWANDA,  NY.   14150 

716  -  873-5300 
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WORK  FASTER, 
SAFER  WITH  THE 
$A/6oP£#"  CRANE 


SA/66P£fi 

3  Cranes  in  One 

Speeds  work  up  to  50%  under 
bridges,  trestles  and  viaducts. 

•  An  8,500  pound  lifting  crane 

•  Overhead  personnel  lift 

•  Puts  the  men  right  where  the 
work  is. 


$A/ooP£fi 


BBC 


Same  great  SNOOPER  crane 
with  all  features  except  the 
work  platform  has  been  re- 
replaced  with  2  one-man 
baskets.  Goes  up,  down,  or 
under  fast. 


PATENT  No.  3,262,517 


pAH6N-MiIZHElL 

company 

27th  &  Martha  Streets  •  Omaha,  Nebraska  68105 

For  full  details  call  or  write:  Mr.  C.  H.  Petersen 

(402)  345-6767 
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Nelson,  H.  F.  (M'70),  Dir.-Engrg.  Serv.,  EJ.&E.,  Joliet,  111.  60434 

Nelson,   J.   H.   (M'74),   B.&B.   Supt,   T.&P.,   Ft.   Worth,   Tex.   76102 

Nelson,  M.  S.  (M'56),  B.&B.  Supvr.,  P.C.,  Perrysburg,  Ohio  43551 

Nelson,  R.  D.  (M'57),  Asst.  Div.  Mgr.-Engr.,  C.&N.W.,  Boone,  la.  50036 

Nichols,  E.  F.  (M'63),  Supt.-Mtee.,  Birm.  &  Sou.,  Fairfield,  Ala.  35064 

Nichols,  J.  C.  (M'54,  L'67),  Ret.  Br.  Engr.,  L.&N.,  4529  Southern  Parkway,  Louisville, 

Ky.  40214 
Nichols,  J.  R.  (M'7i),  Gen.  Br.  Insp.,  LAN.,  Louisville,  Ky.  40201 
Niemeyer,  T.  M.  (M'73),  Staff  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Nitzschke,  R.  D.  (M'74),  Asst.   Supvr.   B.&B.,   C.&N.W.,   South  Pekin,   111.   61564 
Nord,  D.  L.  (M'60),  Staff  Engr.-Str.,  I.C.G.,  Chicago,  111.  60605 
Nordstrom,  R.  D.   (M'59),  Engr.   Br.   &  Struc,  W.P.,   San  Francisco,   Calif.   94105 
Norton,   K.   J.    (A'71),   Mgr. -Sales,    Osmose   Wood   Preserving    Co.,   4915    Monona    Dr., 

Madison,  Wis.  53716 
Novszewski,  M.  (M'65),  Br.  En^r.,  I.C.G.,  Chicago,  111.  60605 
Ny'land,  K.  O.  (M'69),  B.&B.  Mast.,  C.N.R.,  Thunder  Bay,  Ont,  Canada 

o 

Oakleaf,  D.  E.   (M"71),   Dir.-Maint.   Oper.,   C.&N.W.,   Chicago,   111.   60606 

O'Brvant,   C.   M.   (M'62),   Supvr.   Struc,   Texas-Mexican,    Laredo,   Tex.   78040 

O'Connor,  J.  R.  (M'72),  Str.  Engr.,  U.P.,  Omaha,  Neb.   68102 

Oest,    W.    C.    (M'47,    L'61),    Ret    Prin.    Asst.    Engr.,    F.W.&D.,    4633    Chalmont,    Fort 

Worth,  Tex.   76107 
Olson,  O.  D.  (M'53),  B.&B.  Supvr.,  C.&N.W.,  Chicago,  111.  60606 
Oppert,   J.   A.   (A'74),   Prof.   Engr.,   Clark   Dietz   &   Associates-Engineers,    Inc.,   211    N. 

Race  St.,   Urbana,  111.   61801 
Orphan,  A.  J.  (M'60),  Const.  Engr.,  S.P.,  Bloomington,  Ca.  92316 
Ostrom,  W.  D.   (M'54),  Ch.   Carp.,   C.M.S.P.&P.,  La  Crosse,  Wis.   54601 


RESTORATION     DIVISION 


THE     PENETRYN    SYSTEM,    INC. 


^m 


38399  PELTON   ROAD       WILL0UGHBY,   OHIO  44094 


'WELD!.,  concrete!!! 

INJECTITEW 

structural  repair  process 

For  information ask  the  EXPERIENCED 

CONCRETE  REPAIR  CONTRACTOR  —  Serving  the 
Restoration  Requirements  of  the  RAILROAD  INDUS- 
TRY for  More  Than  50  Years. 

PENETRYN   ALSO   SPECIALIZES    IN    TUNNEL   AND    BRIDGE 

RESTORATION   AND  GROUT  CONSOLIDATION 
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Now  you  can  clean  those  cribs 
Rapidly     •  Effectively     •  Economically 


with  the 


NASSER  CRIB  CLEANER 

west  addition  to  PLASSER'S  winning  team  of  track  machines 


his  one-man,  self-propelled  machine  has  dig- 
heads  that  push  the  old  ballast  out  to  the 
ulders  from  two  cribs  simultaneously.  The  dig- 
teeth  can  be  adjusted  for  working  to  a  depth  of 
to  10  inches  below  the  bottoms  of  the  ties.  The 
rator  sits  in  a  completely  enclosed  cab  and  has 
lear  view  of  the  digging  operation  through  a 
;e  safety-glass  window.  The  adjustable  side 
a/s  (both  sides),  normally  folded  against  the 
bs  of  the  machine,  can  be  used  to  plow  out  the 
ballast  either  before  or  after  cleaning  the  cribs. 
:  PLASSER  Crib  Cleaner  is  designed  to  work  fast 
ler  tough  conditions.  By  using  it  to  keep  cribs 
an  you  will  realize  important  savings  in  the  cost 
rack  lining  and  surfacing. 


Replaceable  digger  teeth  (above)  push  out 
ballast  in  repetitive  cycle.  Side  plows  (be- 
low) cast  ballast  away  from  tie  ends. 


PLASSER  AMERICAN  CORP. 

2001   Myers  Road 

Chesapeake,  Virginia  23324 

(804)  543-3526 


PLASSER  CANADIAN  CORP. 

2705  Marcel  St. 
Montreal,  Quebec,  Canada  382 
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Oviatt,  M.  P.   (M'70),   Proc.   Engr.   Struc,   Sou.,   Atlanta,   Ga.   30303 
Owens,  R.  F.  (M'65),  Cost  Engr.,  I.C.G.,  Chicago,   111.   60605 


Packard,  B.  G.  (M'54,  L'70),  Ret.  Off.  Engr.,  C.&N.W.,  Box  41,  Baileys  Harbor,  Wis. 

54202 
Packard,  L.  D.  (M'72),  Supvr.   Str.,  B.&L.E.,  Butler,  Pa.   16001 
Packer,  C.  W.   (M'69),  B.&B.  Supvr.,  Sou.,  Millen,  Ga.  30442 
Pagett,  C.  H.  (M'60),  Supvr.  B&B.,  Sou..  Valdosta,  Ga.  31601 
Pahl,    W.    H.    (M'50,    L'64),    Ret.    Asst.    Supvr.    Struc,    Penn.,    2211    Walshire    Ave., 

Baltimore,  Md.  21214 
Palmer,  J.  F.  (A'71),  J.&P.  Petroleum  Products,  Inc.,  Box  4206,  Dallas,  Texas  75208 
Papciak,  R.   (M'74),  Draftsman,   I.C.G.,  Chicago,   111.   60601 
Parent,  Maurice  (M'64),  B.&B.   Supvr.,  Q.N.SAL.,   Sept  lies,   Que.,  Canada 
Parham,  C.  A.  (M'73),  B.&B.  Supvr.,  T.&P.,  Ft.  Worth,  Texas  76102 
Parrish,  O.  S.  (M'67),  Gen.  B.&B.&W.S.  Fore.,  A.T.&S.F.,  Wellington,  Kan.   67152 
Patterson,  C.  A.  (M'55),  B.&B.  Supvr.,  T.P.&W.,  East  Peoria,  111.  61611 
Patterson,  C.  C.   (M'5S),  B.&B.   Supvr.,   B.N.,  Alliance,   Nebr.   69301 
Patterson,  J.  M.   (M'57),  Supvr.  B.&B.,  P.C.,  Beacon,  N.Y.   12508 
Paxton,  W.  R.  (M'72),  Civil  Engr.,  U.S.D.O.T.,  Alexandria,  Va.  22307 
Payne,  G.  C.  (M'59),  Div.  Engr.,  S.L.-S.F.,  Memphis,  Tenn.  38118 
Payne,  J.  (M'72),  Div.  Engr.,  S.L.-S.F.,  Memphis,  Tenn. 
Pearson,  A.  H.  (M'52,  L'69),  Ret.   Mast.  Carp.,  B.N.,  2805  Monterey,   St.  Joseph,   Mo. 

64507 
Pearson,  R.  E.   (M'63),  Asst.   Ch.   Engr.,   C.&I.M,   Springfield,   111.   62705 
Pearson,  W.  O.  (M'64),  Ch.  Engr.,  I.T.,  St.  Louis,  Mo.  63177 
Perrier,  J.  L.  (M'53),  Dis.-Spec.  Proj.  Engr.,  C.&N.W.,  Chicago,   111.  60606 
Peterson,   N.   E.   (M'38,   L'64),   Ret.   Ch.   Engr.,   C.&I.M.,   21    Ruth   Court,    Springfield, 

111.  62704 
Petrick,  V.  W.  (M'65),  Supt.  Maint,  Y.W.,  O.P.&E.,  P.R.,  Cottage  Grove,  Ore.  97424 
Phelps,  C.  E.,  Jr.  (M'67),  Asst.  B.&B.  Snpvr.,  A.&W.P.-W.  of  A.&Ga.,  Warrenton,  Ga. 

30828 
Piermeier,  A.  L.   (A'53),  V.P.,  Turner  Engineering  Co.,   306  Gay  St.,   Nashville,   Tenn. 

37201 
Pierce,  C.  D.  (M'72),  Engr.  B.&B.,  B.&M.,  N.   Billerica,   Bass.  01862 
Piklapp,  R.  M.   (M'71),  Asst.   B.&B.   Supvr.,   C.&N.W.,   Stratford,   la.   50249 
Planchon,  I.  (M'61)),  Div.  Engr.,  S.L.-S.F.,  Tulsa,   Okla.   74103 

Podas,  N.  F.  (M'37,  L'59),  Ret  Ch.  Engr.,  St.  Paul  Union  Depot  &  Minnesota  Trans- 
fer Co.,  131  Timberland  Drive,  Burnsville,  Minn.  55378 
Poe,  J.  (M'72),  Asst.   Supvr.,   S.P.,   Houston,  Tex.   77002 
Porter,  D.  C.  (M'71),  Asst.  Struc.  Supvr.,  O.N.,  North  Bay,  Ont,  Canada 
Potter,  R.  H.  (M'66),  Engr.  Struc,  Me.  Cen.,  Portland,  Me.  04102 
Potts,  G.   W.   (M'73),   B.&B.   Supvr.,   L.&N.,   Knoxville,   Tenn. 
Presthus,  E.  J.  (M'64),  Engr.  Struc,  B.N.,  Missoula,  Mont.  59801 
Pritchard,  B.   L.   (M'56,   L'69),   Ret.   Div.    Engr.,   A.T.&S.F.,   2204   S.   Travis,   Amarillo, 

Tex.  79109 
Pritchett,  J.   (M'61),  Gen.  B.&B.   Supvr.,   Sou.,  Columbus,  Ga.   31902 
Prober,  H.  W.  (M'58),  Gen.  B.&B.  Supvr.,  S.P.,  San  Francisco,  Calif.  94105 
Prude,  G.  F.   (M'51),  Asst.   B.&B.   Supvr.,   S.P.,   Houston,  Tex.   77002 
Pyles,  B.  J.  (M'67),  B.&B.  Supvr.,  S.P,  Tucson,  Ariz.  85701 


Raessler,  V.  D.  (M'51,  L'71),  Ret.  Supvr.  B.&B.&W.S.,  I.C.,  Memphis,  Ten.  38114 
Rainer,  A.  L.  (M'68),  Asst.  Gen.   Br.   Insp.,   S.C.L.,  Jacksonville,   Fla.   32202 
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You'll  save  time, 
trouble  and  money 
when  you  switch  to 
PORTED  Track  Equipment, 
the  leader  in  quality 

and  delivery. 


Ask  your  Portec  man  for  details. 
Or  contact: 


RPi  PORTEC 


inc. 


,;S*X  300  Wi ndsor  Drive 

Oak  Brook,  Illinois  60521 
Telephone:  312/325-6300 

In  Canada:  PORTEC,  LTD. 

500  Dominion  Square  Bldg. 
Montreal,  Quebec  H3B1G4 
Telephone:  514/866-9368 

Portec  Mark  III  Pak®       Portec  Poly-Insulated® 
Plastic  Renewal  Kits        Rail  Joints 

Up  to  10  times  the  service  life  of  Rugged,  urethane-encapsulated, 

fibre  insulation.  heat-treated  steel  cores.  Unexcelled 

performance. 

Portec-Bond  ®  Insulated    Portec  Portable 
Rail  Joints  Model  75  Heater 

Up  to  980,000  lb.  adhesive  shear  Faster,  lower-cost  curing  of  any 

strength,  with  half  the  labor  required       bonded  joint . . .  with  instant 

to  install  other  joints.  temperature  read-out  gauge.  Unique! 

Portec  Fair  Rail  Anchors   Portec  Rail  &  Flange 

More  sq.  in.  of  tie  bearing  area  than  LUbriC3t0rS 

any  other  anchor.  Installs  faster,  too.        „     ,  ..    ,  .   .. 

Reduce  costly  friction  wear. 

Overwhelming  favorite  of  American 

Railroads. 


Make  tracks  with  the  leader  PORTEC 


inc. 
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Rainey,  W.  H.   (M'56,  L'69),   Ret.   BAB.   Supvr.,   S.P.,   201   W.   Fair  Oaks   Place,   San 

Antonio,   Tex.   78209 
Rains,  J.   E.   (M'71),  Prod.   Engr.-Str.,   L.&N.,   Louisville,   Ky.   40201 
Ralston,  C.  A.  (M'72),  Asst.  to  Gen.  Fore,  A.T.&S.F.,  Emporia,  Kan.  66801 
Rankin,  W.  H.   (M'61),   Sr.   Str.   Engr.,   S.L.-S.F.,   Springfield,   Mo.   65807 
Rapier,  L.  F.  (M'42,  L'72),  Ret.   Supvr.   B.&B.,  C.H.&O.,  619  E.  Chestnut,  Blooming- 
ton,    111.    61701 
Rauch,  D.  L.  (M'74),  Asst.  to  Ch.  Engr.,  S.B.,  Bethlehem,  Pa.   18015 
Raver,  H.  E.  (M'52,  L'66),  Ret.  Engr.  Struc.-Des.,  L.I.,  64  Lexington  Ave.,  Malverne, 

N.Y.   11565 
Red,  R.  E.  (M'72),  B.&B.   Supvr.,  U.P.,  Hermiston,  Ore.  97838 
Reeder,  D.  (M'67),  B.&B.  Supvr.,  U.P.,  Los  Angeles,  Calif.  90022 
Rees,  F.  L.  (M'66),  Engr.  8rk„  A.T.&S.F.,  Chicago,  111.  60604 
Reger,  J.  H.  (M'65),  Est.  Str.  Dept.,  I.C.G.,  Chicago,  111.  60605 
Reillv,   W.   C.    (A'60),   Prcs.,   Conley   Frog    &   Switch    Co..    P.O.    Box   9188,    Memphis, 

Tenn.    38109 
Reinert,  K.  E.   (M'69),  Svs.  Br.   Sunvr.,  U.P.,  Council  Bluffs,   la.  51501 
Reinick,  F.  H.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Cheyenne,  Wyo.  82001 
Reis,  J.  R.  (A'71).  North.  Sales  Mgr.,  Mobley  Co.',  Inc.,  P.O.   Box  542,  Fayette,  Mo. 

65248 
Releford,  C.  R.  (M'67),  Gen.  Fore.  B.&BW.S.,  A.T.&S.F.,  Lubbock,  Tex.  79408 
Reynolds,  M.  L.   (M'58),  B.&B.  Supvr.,  S.P.,  Bakersfield,  Calif.   93306 
Reynolds,  T.  A.   (M'61),  Reg.   Prod.   Engr.,  P.C.,  Chicago,   111.   60606 
Rhode,  R.  B.  (M'69),  Ch.  Engr.,  D.M.&I.R.,  Duluth,  Minn.  55802 
Richards,  C.  A.  J.   (M'24,  L"52),  Ret.   Asst.   Supvr.   Struc,   P.C.,  2717  Woodland  Hills 

Ave.,  Lakeland.  Fla.  33803 
Richards,  L.  T.   (M'74),  Jr.   Design.   Str.,   I.C.G.,  Chicago,   111.   60601 
Ridgeway,  J.  J.  (M'57),  Dir.  Engr.  Serv.,  B.&L.E.,  Greenville,  Pa.   16125 
Robertson,  J.   G.   (M'74),   Mgr.   Ens;r.    Design.,   B.&L.E.,   Greenville,   Pa.    16125 
Robinson,  C.  L.   (M'66),  Asst.  to  Ch.  Engr.,  Chessie,  Huntington,  W.  Va.  25718 
Robinson,  G.  E.  (M'48,  L'62),  Ret.  Asst.'Ch.  Engr.,  N.Y.C.,  5986  Hibiscus  Dr.,  Bran- 

denton,   Fla.   33507 
Robinson,   N.   R.    (M'34,   L'66),   Ret.    B.&B.    Fore,    S.P.,   3791    Krov   Wav,    Sacramento, 

Calif.  95820 
Rodriguez,  E.  D.  (M'72),  Asst.   B.&B.  Const.  Supt,   S.P.,  Baldwin  Park,  Ca.   91706 
Rohan,  J.  M.  (M'73),  Supvr.,  Water  Serv..  I.C.G,  Chicago,  111.  60649 
Rollings,  R.  I.  (M'73),  Asst.  Ener.  B.&B.,  N.&W.,  St.  Louis.  Mo.  63101 
Ross,  C.  E.  (M'70),  Ch.   Engr.,"  K.C.  Term.,  Kansas  City,  Mo.   64108 
Rothell,  R.  D.  (M'57,  L'72),' Ret.  Gen.  B.&B.,  Supvr.,  Southern,  Rt.  3,  Box  239,  West- 
minster.   S.C.   29693 
Rourke,  J.  E.  (M'72),  Dir.   Safetv  Act  Task  Force,  F.R.A.,  Washington,  D.C.   20591 
Runde,   E.   E.   (M'59),   Mgr.    Const.,    I.C.G,    Chicago.    111.    60605 
Russell,  C.  M.  (M'73),  B.&B.  Supvr.,  Sou..  Macon,  Ga.  31201 
Russell,  W.   M.   (M'69),   Asst.   Supvr.,   I.C.G,   Meridian,   Miss.   39301 


Safley,  J.  R.   (M'45,  L'68),  Ret.   B.&B.   Supvr.,   S.P.,   3624   San  Benito  St.,   San   Mateo, 

Calif.  94403 
Saletnik,  P.  (M'74),  En^r.  Trainee,  C.&N.W.,  Chicago,   111.   60606 
Salmon,  J.  M.,  Jr.  (M'38,  L'69),  Ret.   Ch.   Encr.,  Clinchfield,   Erwin,  Tex.  37650 
Sams,  A.  L.  (M'71),  Vice  Pres.  &  Ch.  Engr.,  I.C.G,  Chicago,  111.  60605 
Sanders,  G.  A.   (M'60),  B.&B.  Supvr.,  S.P.,  Wintrier,  Calif.  90604 
Sarris,  P.  T.  (M'55),  Asst.  Engr.,  Sou.,  Atlanta,  Ga.  30303 
Sartore,  D.   V.   (M'61),  Ch.   Engr.   Des.,   B.N.,   St.   Paul,   Minn.   55101 
Sathre,  C.  O.  (M'50,  L'71),  Ret.,  B.&B.  Supvr.,  C.&N.W.,  281  Harruby  Dr.,  Calimesa, 

Calif.  92320 
Saunders,  T.  D.  (M'30,  L'66),  Ret.   Dir.   Plan.   &   Res.,   Ontario   Northern,   North   Bay, 

Ont.  Canada 
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Safer,   faster 
way  to   remove 
or  install 
rail   joint   nuts 


...  ,:■:,■■■ 

,       it'" 


Easy-to-handle  impact  wrench  is 
powerful,  fast,  simple  to  oper- 
ate. Much  quieter  than  air;  safer 
than  hand  wrench.  Weighs  only 
35   lbs. 


Operate    5 
maintenance   tools 
from    a    single 
power   source 


A  small  rail  gang  can  handle  a  wide  variety  of 
maintenance  jobs  faster  with  these  hydraulically 
powered  tools,  using  a  portable  Oil  Pressor,  truck 
PTO,  or  tractor.  A  single  power  source  cuts  in- 
vestment and  maintenance  costs,  makes  trans- 
porting easier.  Get  details  from  your  Racine  distrib- 
utor  or   wire   direct. 


Hydraulic 
OIL   PRESSOR 


Hydraulic 
SPIKE 
DRIVER 


Hydraulic 
HAND   DRILL 


Hydraulic 
RAIL   SAW 


racine  RACINE  RAILROAD  PRODUCTS,   INC.  ftPf 

1524   Frederick  Street       Racine,  Wisconsin   53404 


ANCHOR-FAST 
OIL  PRESSOR 


ANCHOR-TIGHT 
MULTI-BORE 


PLATE-BOY        •         RAIL  SAW         •         RAIL   DRILL 
TRACK  GAUGER  '  •  BALLAST  CRIBBER 
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Schavet,  A.  J.  (M'71),  Engr.  Stands.,  C.&N.W.,  Chicago,  111.  60606 

Schiefalacqua,  M.,  Engr.   Str.,   Reading,  Philadelphia,   Pa.   19107  (1970) 

Schlaf,  E.  R.  (M'47),  Supt.  Fire  Prev.,  I.C.G.,  Chicago,  111.  60605 

Schlicher,  G.  K.  (M'67),  B.&R.  Supvr.,  P.C.,  Indianapolis,  Ind.  46227 

Schmitz,  J.  F.  (M'60),  B.&B.  Supt.,  M.P.,  Little  Rock,  Ark.  72201 

Schrab,  H.  E.  (M'66),  Ch.  Carp.,  C.M.S.P.&P.,  Chicago,  111.  60622 

Schramm,  T.  (M'66),  Supvr.  B.&B.,  E.J.&E.,  Joliet,  111.  60434 

Scott,  G.  E.  (M'69),  B.&B.  Mast.,  C.N.R.,  Belleville,  Ont,  Canada 

Scott,  L.  (A'74),  Owner,  Bird  Control,  Inc.,  1096  Arcade  Bldg.,  St.  Louis,  Mo.  63101 

Scott,  W.  D.  (M'71),  Gen.  Br.  Insp.,  C.&N.W.,  Chicago,  111.  60606 

Scroggs,  J.   E.   (A'58),  Pres.,   Railway   Techniques,   Inc.,   3316   Broadway,   Kansas   City, 

Mo.   64111 
Selev,   L.   L.   (M'53,   L'74),   Ret.,   B.&B.    Supvr.,    B.N.,   4908   Prospect  Ave.,   Hannibal 

Mo.    63401 
Sells,  G.  N.  (M'65),  Supvr.  Tr.  M/W  Sys.,  A.T.&S.F.,  Albuquerque,  N.M.  87101 
Seltzer,  J.  W.   (M'58),  Sr.   Civ.  Engr.,  P.C.,   Indianapolis,  Ind.  46227 
Shamblin,  H.  A.  (A'65),  Sr.  Engr.  Civil,  Carolina  Power  &  Lis;ht  Co.,  3120  Arrowwood 

Dr.,    Raleigh,    N.C.    27604 
Shamblin,  R.  E.  (M'57,  L'74),  Ret.,  Div.  Engr.-Maint.,  N.&W.,  2012  East  River  Ave., 

Bluefield,  W.  Va.  24701 
Shank,  G.,  Asst.  B.&B.  Supvr.,  S.P.,  Klamath  Falls,  Ore.  97601 
Shaw,  J.  W.  (M'74),  Rdm.,  A.A.,  Owosso,  Mich.  48867 
Shav,  G.  R.   (M'72),  Br.   Engr.,   S.L.-S.F.,   Springfield,   Mo.   65802 
Sheffield,  J.  J.  (M'72),  Mast.   Carp.,   S.C.L.,  Florence,   S.C.   29501 
Shelton,  F.  E.   (M'72),  Asst.   B.&B.   Supvr.,   B.   N.,  Hannibal,   Mo.   63401 
Sherman,  V.   T.   (M'69),  B.&B.,   Supvr.,   C.&N.W.,   Chadron,  Nebr.   69337 
Shikany,  A.  C.  (A'71),  Reg.  Mgr.,  Huek  Mfg.  Co.,  2500  Bellevue  Ave.,  Detroit,  Mich. 

48207 
Shirk,  O.  H.   (M'67),  Supvr.   B.&B.,   B.N.,   Minot,  N.D.   58701 
Shoemaker,  W.  D.  (M'73),  B.&B.  Supvr..  Southern,  Rock  Hill,  S.C.  29710 
Shore,   A.   G.   (A'71),   Gen.   Mgr.,   Ocean   Coatings   Ltd.,   Box   58354,   Postal   Station   L, 

Vancouver,  B.C.,  Canada 
Short,   W.   L.   (M'51),   Br.   Mtce.   Engr.,   M.P.,   St.   Louis,   Mo.   63403 
Showalter,  C.  L.  (M'73),  Supvr.  Rdwy.  Mtce.,  B.N.,  Pasco,  Wash.  99301 
Siddon,  W.  (M'69),  Br.  Insp.,  I.C.G.,  Park  Forest,  111.  60466 
Simmens,   D.   H.   (M'68),   B.&B.   Mast.    Carp.,   O.N.,   Englehart,   Ont.,    Canada 
Simcnsen,   E.    F.    (M'58,   L'7.3),    B.&B.    Supvr.,    S.I.,    P.O.    Box   483,    Sandpoint,    Idaho 

83864 
Sinclair,  C.  H.   (M'54),  B.&B.   Supvr.,   C.&N.W.,   Huron,   S.D.   57350 
Singer,  E.  W.  (M'2.3,  L'54),  Ret.  Supvr.  B.&B.,  N.Y.C.&S.L.,  6727  Third  Ave.,  North, 

St.   Petersburg,   Fla.   33710 
Slagle,    G.    P.    (M'48,    L'67),    Ret.    Ch.    Carp.,    C.M.S.P.&P.,    5510    N.    Iroquois    Ave., 

Milwaukee,  Wis.  53217 
Sliepka,   R.   B.    (M'69),   Des.,   E.J.&E.,    Toiiet,   111.    60434 
Smedley,  V.  N.   (M'65),  Res.   Engr.,   U.P.,   East  Lavton,   Utah  84041 
Smith,  C.  E.  (M'll,  L'49),  Ret.  V.P.,  N.Y.N.H.&H.,'  48  Beechwood  Lane,  New  Haven, 

Conn.   06511 
Smith,  E.  L.  (M'52,  L'70),  Ret.  Gen.  B.&B.  Supvr.,  Sou.,  Moselle,  Miss.  39459 
Smith,  H.  C.   (M'67),  Engr.   Insp.,  W.P.,  Paradise,   Calif.   95969 
Smith,  H.  E.  (M'41,  L'72),  Ret.  Pres.  &  Gen.  Mgr.,  G.H.&H.,  P.O.  Box   1242,  Crystal 

Beach,  Texas  77650 
Smith,  J.  (M'43,  L'70),  Ret.  B.&B.  Supvr.,  S.P.,   1557  Frienza  Ave.,  Sacramento,  Calif. 

95825 
Smith,  J.  H.  (M'73),  Designer,  I.C.G.,  Chicago,  111.  60605 
Smith,  M.  N.  (M'67),  Asst.  B.&B.   Supvr.,  ST.,  Anaheim,  Calif.  92806 
Smith,  N.  E.  (M'66),  Asst.  Ch.  Engr.-Strue.,  C.M.S.P.&P.,  Chicago,  111.  60606 
Smith,  R.  H.  (M'57),  Ch.  Engr.  M/W.,  P.C.,  Philadelphia,  Pa.   19104 
Snider,  J.  E.  (M'69),  B.&B.  Supvr.,  B.N.,  Valparaiso,  Nebr.  68065 
Snyder,  R.  E.  (M'61),  Plan.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
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BRIDGE 


ANCHOR 


The  RAILS  CO.  BRIDGE  TIE  ANCHOR  offers  an 
improved  method  for  securing  open  deck  bridge  ties  to 
supporting  steel  members  and  creates  a  strong  spring 
pressure  holding  the  tie  and  the  supporting  member 
firmly  together.  The  spring  action  compensates 
for  the  shrinkage,  seating  and  stresses. 

The  BRIDGE  TIE  ANCHOR  is  low  in  cost,  easy  to 
install  and  economical  to  maintain. 


Better  get  the  facts,  now! 
Write,  wire  or  phone  for  full 


iterature 


187  Maplewood  Ave.,  Maplewood,  N.  J.  G7049 

Offices:    Omaha,  Neb.,  Chicago,  III.,  San  Francisco,  Cal. 

In  CANADA:    lEC-Holc'en  Ltd. 
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Solarte,  H.  (M'63),  Asst.  Engr.  Br.,  C.R.I.&P.,  Chicago,  111.  60605 

Sorenson,  N.  N.   (M'67),  B.&B.   Supvr.,   U.P.,  Omaha,   Nebr.   68102 

Soriano,  J.  R.   (M'74),  Jr.   Designer,   I.C.G.,   Chicago,   111.   60601 

Spencer,  B.  S.  (M'65),  Strnc.  Supvr.,  Ontario  Northland,  North  Bav,  Ont,  Canada 

Spiess,   F.    (M71),   Est.    C.&N.W.,   Geneva,    111.    60134 

Spitulski,   D.    S.    (A'74),    Sales    Engr.,    Lee    Turzillo    Contracting    Co.,    306   Busse    Hy., 

Park   Ridge,   111.   60068 
Spragg,  H.  I.  (M'72),  Supvr.  B.&B.,  D.M.&I.R.,  Procter,  Minn.  55810 
Stade,  A.  F.  (M'62),  B.&B.  Supvr.,  S.P.,  San  Antonio,  Tex.  78205 
Starling,  S.  L.  (M'61),  Mast.  Carp.,  S.C.L.,  Waycross,  Ga.   31501 
Stavenjord,  T.  J.  (M'66),  Asst.  Supvr.  B.&B.,  Everett,  Wash.  98201 
Stephens,  B.  M.  (M'46,  L'69),  Ret.  Asst.  Gen.  Mgr.,  S.P.,  3622  Blue  Bonnet,  Houston, 

Tex.  77025 
Stephens,  G.  (A'73),  Sales  Engr.,  Conmaco,  Inc.,  3501  E.  118th  St.,  Chicago,  111.  60617 
Stephens,  T.  J.  (M'58),  Asst.  to  Div.  Engr.,  U.P.,  Kansas  City,  Mo.  64132 
Stephenson,  C.  A.  (M'66),  Ch.  Engr.,  Miss.  Export,  Box  337,  Moss  Point,  Miss.  39563 
Stinebaugh,  J.  H.  (M'51),  Supvr.  W.S.  &  Rdwy.  Mach.,  I.C.G.,  Carbondale,  111.  62901 
Stokely,  W.  S.  (M'65),  Const.  Engr.,  I.C.G.,  Chicago,  111.  60605 
Stokes,  W.  F.  (M'71),  Bldg.  Insp.,  I.C.G.,  Chicago,  111.  60605 
Stolfus,  J.  R.   (M'72),  Asst.   B.&B.  Supvr.,  C.&N.W.,  Oelwein,   Iowa  50662 
Storer,  J.  W.   (A'61),  V.P.   Osmose  Wood  Preserving  Co.,  4915  Monona  Drive,   Madi- 
son, Wis.  53716 
Sturm,  W.  C.   (M'62),  Sr.   Proj.  Engr.,   EJ.&E.,  Joliet,   111.  60434 
Sturman,  J.  J.   (M'59),  Des.   &  Const.  Engr.,   P.&L.E.,   Pittsburgh,   Pa.   15219 
Sullivan,  P.   (M'57),  Supt.   Mtce.   Oper.,  W.P.,   Sacramento,   Calif.   95814 
Sumner,   S.   A.   (M'72),   Designer,   I.C.G.,   Chicago,   111.   60605 
Swanson,  W.  C.  (M'63),  Br.  Insp.,  P.C.,  Knox,  Ind.  46534 
Sweazy,  J.  R.  (M'70),  Asst.  B.&B.  Supvr.,  S.P.,  El  Paso,  Tex.  79901 
Swift,  R.  W.   (M'72),  Asst.   B.&B.   Supvr.,   S.P.,  Tucson,   Ariz.   85716 
Svkora,  E.  J.   (M'74),   Supvr.   B.&B.,   P.C.,   Jackson,   Mich.   49201 


Tardy,  F.  E.  (M'53,  L'73),  Sr.  Asst.  Div.  Engr.,  S.P.,  5969  E.  Rosewood,  Tucson,  Ariz. 

85711 
Taylor,  G.  R.   (M'66),  B.&B.   Supvr.,   S.P.,   Forest  Grove,   Ore.   97116 
Taylor,  M.  E.  (M'67),  Gen.  B.&B.   Supvr.,  Sou.,  Fayette,  Ala.   35555 
Tavlor,   W.   L.   (M'50,   L'67),   Ret.   B.&B.   Supvr.,   Sou.,   P.O.   Box  217,   Phil   Campbell, 

Ala.   35581 
Termunde,  W.  L.  (M'56),  En<^r.  M/W,  B.R.C.C,  Chicago,  111.  60638 
Terrill,  V.  R.  (M'72),  Engr.  B.&B.  &  Const.,  B.&M.,  N.  Billerica,  Mass.  01862 
Tetreault,  L.  J.  (M'36,  L'71),  Ret.  B.&B.,  Fore.,  P.C.,  Central  Village,  Conn.  06332 
Thatcher,  C.  H.,  Jr.   (M'58),  Div.  Office  Engr.,  C.&N.W.,  Boone,   Iowa  50036 
Thelander,   P.    V.    (M'39,   L'59),    Ret.    Asst.    Ch.    Engr.,    C.&N.W.,    809    N.E.    Conwav 

Blvd.,  Port  Charlotte,   Fla.   33952 
Thompson,  W.  K.   (M'73),  Str.   Insp.,  B.&L.E.,  Greenville,  Pa.   16125 
Throckmorton,    W.    M.    (M'57,    L'71),    Ret.    Conslt.    Engr.,    C.R.I.&P.,    P.O.    Box    565, 

Green  Valley,  Ariz.  85614 
Thum,  W.  A.,  Jr.  (M'61),  Supvr.  Trk.,  P.C.,  Westchester,  Pa.  19380 
Tieman,  G.  A.  (M'71),  Designer,  I.C.G.,  Chicago,  111.  60605 

Tieman,  L.  G.  (M'71),  Asst.  Div.  Mgr.-Engr.,  C.&N.W.,  Green  Bay,  Wis.  54303 
Tiesling,  A.  J.  (M'69),  Supvr.  B.&B.,"  C.&N.W.,  Madison,  Wis.  53701 
Tourtellotte,  E.  B.   (M'47,  L'61),  Ret.  Asst.   Div.   Engr.,   B.&M.,   61   James  St.,   Green- 
field, Mass.  01301 
Trahan,  J.  P.   (M'74),  Rdm.,   C.N.,   St.   Jean,   Man.,   Canada 

Trulove,  J.  D.   (M'45,  L'71),  Ret.   B.&B.   Supvr.,   S.P.,   Sacramento,   Calif.   95816 
Tucker,  N.  R.    (M'39,  L'59),   Ret.   Asst.   Div.    Engr.,   T.&N.O.,   c/o   Div.    Engr.,    S.P., 

Grand  Central   Station,   Houston,  Tex.   77002 
Turner,  D.  G.  (M'73),  Br.  Insp.,  M.P.,  N.  Little  Rock,  Ark.  72114 
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Tustin,  E.  O.  (M'62),  Supvr.  B.&B.,  I.C.G.,  Glenwood,  111.  60425 

Tustin,  W.  S.  (M'71),  Clear.  Engr.,  I.C.G.,  Chicago,  111.  60605 

Tyckoson,  E.  G.  (M'54,  L'68),  Ret.  Ch.  Carp.,  C.M.S.P.&P.,  2517  N.  Lawndale  Ave. 

Chicago,   111.   60647 
Tyler,  W.R.  (M'59),  Des.  Engr.,   U.P.,  Salt  Lake  City,  Utah  84101 
Tysinger,  G.  L.   (M'71),  Asst.   Engr.   Const.,   Clinehfield,  Ervvin,  Tenn.   37650 
Tyson,   R.   L.    (M'66),   Supvr.   B.&B.    Svs.,    R.F.&P.,   Fredericksburg,   Va.   22401 

u 

Uhrich,  R.  H.   (M'67),  Dist.  Engr.,  U.P.,  Omaha,  Neb.  68102 


VanScoyoc,  L.  (M'60),  Assoc.  Arch.,   I.C.G.,  Chicago,  111.  60605 

Viehweg,  P.  F.  (M'60),  Des.,  E.J.&E.,  Joliet,  111.  60434 

Vogt,  A.  C.  (M'73),  Rdm.,  U.P.,  North  Platte,  Nebr.  69101 

Von    Behren,    G.    (M'56,    L'70),    Ret.    Asst.    Supvr.    Struc,    P.C.,    6015    Burgess    Ave., 

Baltimore,  Md.  21214 
Voorhees,   J.   H.    (A'70),   V.P.-Gen.    Supt.,   The   Penetryn   System,   38399    Pelton   Road, 

Willoughby,  Ohio  44094 

w 

Wachter,  C.  E.  (M'57,  L'71),  Ret.  B.&B.  Mast.,  C.-N.,   1470  Ayre  Ave.,  Kelowna,  B.C., 

Canada 
Waisanen,  R.   M.   (M'63),  Asst.   Arch.   Engr.,   C.&N.W.,   Chicago,   111.   60606 
Walker,  A.  C.,  Jr.  (M'67),  Supvr.  B.&B.,  N.&W.,  Crewe,  Va.  23930 
Wall,  R.  (M'48,  L'70),  Ret.  B.&B.  Supvr.,  Sou.,  Rt.  4,  Box  21  G,  Selma,  Ala.  36701 


A 


Lyndhurst,  N.J.  07071 
Tel:  201-933-8800 


Protect/glue  dry,  damp,  even 
underwater  structures 

Sikagard  coatings  —  6  high- 
build,  tile-like  coatings  to  pro- 
tect dry/can't-dry  surfaces. 

Sikadur  adhesives  —  3  new, 
100%  -  solids,  100%  -  reactive, 
moisture  -  insensitive     epoxies: 

Sikadur  Hi-Mod  —  High-modu- 
lus, rigid,  to  bond,  anchor, 
grout. 

Sikadur  Lo-Mod— Low-modulus, 
flexible    to    patch,    seal,    top. 

Sikadur  Gel  —  Low-modulus, 
non-sag  gap-filler. 
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SNYDER  DIESEL  FUELING  SYSTEMS 

OPW  AUTOMATIC  DIESEL  LOCOMOTIVE  FUELING  SYSTEM 

FOF  SAFE,  EFFICIENT  DIESEL  FUELING 


Snyder  OPW  1620-DS  Automatic  Nozzle 
Fueling  on  Snyder  No.  104-S-2V2"  Fuel 
Crane. 


Snyder  OPW  1620-DS-2V2"  Automatic 
Nozzle  Secured  to  Snyder  No.  104-S- 
2V2"    Fuel    Crane. 


Close-Up  of  Snyder  OPW  1620-DS  Auto- 
matic Nozzle  in  operation,  with  Snyder 
No.  565  Quarter  Turn  Fuel  Quick  Cou- 
pling Adapter,  connected  to  Standard 
Diesel    Fuel    Tank.      Fill    Adaptor. 


Close-Up  of  Snyaer  OPW  1620-DS  Auto- 
matic Nozzle  secured,  with  Snyder  No. 
565  Quick  Coupling  Fuel  Adaptor  to 
No.    104-S    Fuel    Crane. 


The  automatic  diesel  fueling  installation  pictured  above  increases  safety  and  effi- 
ciency in  fueling  diesel  locomotives  because  spillage  of  diesel  fuel  is  eliminated,  fire 
hazard    minimized,    and   water    is    not    contaminated   by    fuel    spillage. 

Efficiency  is  doubly  increased  because  unattended  fueling  is  possible  with  auto- 
matic shut-off  nozzles.  Maintenance  costs  are  reduced  because  the  fueling  crane  pulls 
the  nozzle  and  hose  up  and  out  of  the  way,  (the  nozzle  is  secured  to  the  fueling  crane 
when  not   in  use)    which  prevents   it   from   swinging  freely  and  being  battered  about. 

The  SNYDER  COMPANY  stands  ready  at  all  times  to  supply  you  with  the  equip- 
ment and  systems  that  best  meet  your  needs  and  to  meet  your  exact  engineering  spe- 
cifications.   For    further    information    on   the    1620-DS    Nozzle 


Write  or  Call  SNYDER  COMPANY,  655  W.  Pratt  St., 
Baltimore,  Md.  21201;  Phone,  Area  Code  301,  539-4966 
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Walsh,  R.  H.  (A'73),  Vice  Pres. -Sales,  Cleveland  Frog  &  Crossing  Co.,  6917  Bessemer, 

Cleveland,  Ohio  44127 
Wammel,  K.  L.  (M'72),  Rdm.,  S.D.&A.E.,  San  Diego,  Ca.  92101 
Wang,   A.   B.    (M'50,    L'53),   Ret.    Supvr.    B.&B.,    Monon,    303    Murphy   St.,    Lafayette, 

Ind.  47905 
Warfel,  G.  E.  (M'70),  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Warfield,  H.,  Jr.   (M'52,   L'66),  Ret.   Insp.   M.   of  W.,   Penn.,   RFD  4,   Box  304,   New 

Brunswick,  N.J.  08902 
Warfield,   W.    B.    (M'51,   L'70),   Ret.    Mat.    &   Eqpt.    Engr.,    P.C.,    61    Burkleigh    Road, 

Baltimore,  Md.  21204 
Weaver,  W.  R.  (M'51),  Pres.,  P.&S.,  Brookville,  Pa.   15825 
Webb,   L.   R.   (A'74),   Prod.   Mgr.,   Standard   Products   Co.,   2401   S.   Gullev,   Dearborn, 

Mich.  48124 
Weiss,  W.  E.  (A'65),  Asst.  Mgr.,  Pettibone  Corp.,  141  W.  Jackson  Blvd.,  Chicago,  111. 

60604 
Weller,  M.  E.  (M'62),  Sr.  Proj.  Engr.,   E.J.&E.,  Joliet,   111.   60434 
Weller,  R.  C.  (M'57),  Area  Engr.,  C.N.R.,  Toronto,  Canada 

Werner,  R.  J.   (M'71),  Asst.   Gen.   Fore.   B.&B.,   A.T.&S.F.,   Newton,   Kan.   67114 
Westerman,  C.  J.  (M'62),  B.&B.  Supvr.,  S.P.,  Sacramento,  Ca.  95842 
Weyher,  R.  C.   (A'64),  Pres.   &  Gen.  Mgr.,  Associated  Allied  Industries   Inc.,  5151   N. 

32nd  St.,  Milwaukee,  Wis.  53209 
Wheeler,   R.   F.    (A'74),   Vice   Pres.    Mktg.,    Dixon-Spencer   Ltd.,    6-1145    Bellamy   Rd., 

Scarborough,   Ont.,   Canada 
White,  E.  K.  (M'61),  Asst.   Supvr.   B.&B.,   C.&N.W,   St.   Paul,   Minn.   55101 
White,  L.  H.  (M'46,  L'66),  Ret.,  B.&B.  Supvr.,  I.C.G.,  303  N.   19th  Ave.,  Hattiesburg, 

Miss.  39401 
White,   S.    (M'42,   L'68),   Ret.   Gen.    B.&B.    Supvr.,   S.P.,    1195   Cornell   Ave.,   Berkeley, 

Calif.  94706 
Whitehouse,  B.   M.   (M'27,   L'56),   Ret.,   Ch.   Fire   Insp.,   C.&N.W.,   3641   Sandhill   Rd., 

Las  Vegas,  Nev.  89121 


Treated  Wood  Products 

CROSS  TIES  /  SWITCH  TIES  /  LUMBER 
POLES /PILING /TIMBERS /CROSS  ARMS 

Southern  Wood  Piedmont  Co. 

Headquarters:  P.  O.  Box  5447.  Spartanburg.  S.  C    29301 
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GOOD  TRACK 
GOOD  SERVICE 


CSSi 


Kh&JJ 
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COAST  TOM  COAST. . 


Let  Speno  show  you  the  way  to  get  significantly 
more  ton  miles  of  service  from  your  rails.  Send 
for  FREE  Booklets  on  Speno  Ballast  Cleaning 
and  Speno  Rail  Grinding. 

Ballast  Cleaning  •  Rail  Grinding 

Frank  Speno  Railroad  Ballast  Cleaning  Company,  Inc. 

306  North  Cayuga  St.,  Ithaca,  New  York  14850 
Clark  St.,  Box  219  East  Syracuse,  New  York  13057 . 

Speno  International,  S.  A.  o*»V  IEC-Holden  Ltd. 

22  Pare  Chateau  Banquet,  Geneva,  Switzerland  ifffl  8180  Cote  de  tiesse  Road 

(for  Rail  Grinding  0ut$Ki«  (he  North  American  Continent)  ,  ••'Hi'X      Montreal,  Canada  H4T1G8 
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Whitlock,   J.   O.   (A'71),   Pres.,   Midwest   Prestressed   Concrete   Co.,   3180   Adloff   Lane, 

Illinois  Realtor's  Bldg.,  Springfield,  111.  62703 
Whitlock,  W.  (M'69),  Asst.  Gen.  Fore.,  A.T.&S.F.,  Fort  Worth,  Tex.  76102 
Whitney,  N.  E.,  Jr.  (M'66),  Asst.  Br.  Engr.,  I.C.G.,  Chicago,  111.  60605 
Whitten,  P.  F.  (M'73),  B.&B.  Gen.  Fore.,  U.P,.  Nampa,  Idaho  83651 
Wiemer,  H  C.  (M'57),  B.&B.  Engr.,  B.N.,  Seattle,  Wash.  98108 
Wiklund,  W.  W.  (M'55),  Supvr/B.&B.,  B.N.,  Spokane,  Wash.  99205 
Wilbur,  W.  (M'68),  Br.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Wilkins,  V.  M.  (M'73),  Map  Draftsman,  EJ.&E.,  Joliet,  111.  60432 
Williams,  C.  B.  (A'54),  Pres.,  Ever  Tight  Bolt  Assembly  Co.,  33  Kiewit  Plaza,  Omaha, 

Neb.  68131 
Williams,  D.  R.  (M'56),  B.&B.  Supvr.,  C.&E.I.,  Salem,  111.  62881 
Williams,  J.  M.   (M'63),   B.&B.   Supvr.,   EJ.&E.,   Gary,   Ind.  46401 
Williams,  J.  R.  (M'59),  Engr.  Br.,  C.R.I.&P.,  Chicago,   111.   60605 
Williams,  R.   (M'72),  Asst.   B.&B.   Supvr.,   Sou.,   Smithville,   Ga.   31787 
Williamson,  H.  M.  (M'60),  Ch.   Engr.   Sys.,  S.P.,  San  Francisco,   Calif.  94105 
Wilson,  H.  M.  (A'53),  V.P.,  F.  K.  Ketler  Companv,  327  So.  LaSalle  St.,  Chicago,  111. 

60605 
Wilson,  W.  C.   (A'51),  Pres.,   Southeastern  Railway  Supplv,   Inc.,   Dulles   Int'l.   Airport, 

P.O.  Box  17146,  Washington,  D.C.  20041 
Wilson,  W.  T.  (M'65),  B.&B.  Supvr.,  C.R.I.&P.,  Little  Rock,  Ark.  72205 
Wingerson,   C.    (A'54,   L'69),   Ry.    Sis.    Engr.,    Screw   &   Bolt   Div.    of   Modulus   Corp., 

McKinlev   St.,   Pittsburgh,   Pa.    15210 
Winkelhaus,  L.  C.  (M'34,  H'63),  Ret.  Asst.  Arch.  Engr.,  C.&N.W.,  6921  Oriole  Ave., 

Chicago,  111.  60631 
Wohlschlaeger,  M.  A.  (M'58,  L'72),  Ret.,   Engr.  Gr.   Sep.,   M.P.,  9624  Cherryfield  Dr., 

St.  Louis,  Mo.  63136 
Wold,  O.  R.  (M'57),  B.&B.  Supvr.,  B.N.,  Portland,  Ore.  97204 
Wood,  A.  J.  (M'67),  Asst.  Br.  Engr.,  C.M.S.P.&P.,  Chicago,  111  60606 
Wood,  R  E.  (M'54,  L'73),  B.&B.  Supvr.,  B.N.,   1995  Thompson  Rd.,  Woodburn,   Ore. 

97071 
Woolford,  F.  R.  (M'50,  L'66),  Ret.  Ch.   Engr.,  W.P.,  24  Jesepha  Ave.,  San  Francisco. 

Calif.   94132 
Worden,  R.  K.   (M'54),  Gen.   Fore.   B.&B.&W.S.,   A.T.&S.F.,   Fort  Worth,   Tex.   76102 
Wovley,  B.  J.  (M'71),  V.P.  &  Ch.  Engr.,  C.M.St.P.&P.,  Chicago,  111.  60606 

Y 

Yaw,  D.  W.  (M'51,  L'69),  Ret.  Mast.  Carp.,  E.L.,  69  Wade  Ave.,  Buffalo,  N.Y.   14214 


Zapfe,  E.  J.  (M'52,  L'65),  Ret.  Asst.  Ch.  Engr.  &  Supt.  B.&B.,  G.B.&W.,  2510  Martha 

St.,    Green   Bay,    Wis.    54301 
Zeleznikar,  J.   (M'73),   Mgr.   Str.   Engr.,   D.M.&I.R.,   Duluth,   Minn.   55802 


ELECTROMATIC  TAMPER  MARK  I  (with  TORSION  BEAM): 

Heavy  duty  high  speed  16  tool,  vibratory,  drop  and  squeeze, 
production  Tamper  with  semi-automatic  operation,  . 


UNSURPASSED  in  performance 
UNCOMPROMISING  in  quality 
UNQUESTIONABLY  the  best  track 
maintenance  machines  in  the  business 


aaa«MM2  wmm 


SWITCH  ELECTROMATIC  TAMPER  MARK  I  AND  MARK  II: 

The  only  16  tool  switch  tamper  on  the  market  today  that  can 
lift  and  line  a  switch.    Heavy  duty,  vibratory,  drop  and  squeeze, 
production  Tamper  capable  of  tamping  the  entire  switch  area 

as  well  as  all  tangent  and  curved  track. 


ELECTROMATIC  TAMPER  MARK  II:    Heavy  duty,  high  speed, 
16  tool,  vibratory,  drop  and  squeeze,  production 
Tamper  with  fully  automatic  precision  contra)  and 
one. man  operation.*" 


Electromatic  quality  and  reliability  unsurpassed 
for  over  a  decade. 

World-proven  Electromatic  tamping  principle 
and  vibrators. 

Best  workhead  design  in  the  business.  Un- 
equalled Electromatic  efficiency  and  quality. 

New  advances  in  production  speeds  and  sim- 
plicity of  operation,  but  no  loss  or  sacrifices 
made  to  the  efficiency,  quality,  or  the  crafts- 
manship that  has  long  been  associated  with 
Tamper  products. 
All  one  man  operations. 
With  patented  "Delta"  surfacing  system  and 
AutoGraphliner  attachment,  one  man  can 
level,  line,  and  tamp,  cross  level  and  line  curved 
track  to  pre-established  curve  ordinates. 

Being  fully  automatic,  these  systems  eliminate 
chance  ot  human  error. 

Tandem  operation  gives  "super-fast"  production 

speeds  with  superb  quality. 

The  Electromatic  Tamper  with  shoulder  jacks 

is  unbeatable  in  heavy  construction. 

The  Torsion  Beam  jacking  and  lining  device 

{available  for  any  Electromatic)  gives  "off  the 

rail"  jacking  in  an  easy  to  maintain,  compact 

configuration.  (No  stresses  are  applied  to  the 

basic  machine  frame}. 

As  with  all  Electromatics,  the  Torsion  Beam 

incorporates  high  production  speeds,  easy 

operation,  standard  parts,  and  importantly, 

efficient  and  high  quality  work. 


ELECTROMATIC  MARK  II  (with  TORSION  BEAM) 


HEAD  OFFICE  &  PLANT 

2401  Edmund  Rd. 

W,  Columbia,  S.  C.  29169 

803/794-9160 

PLANT 

171  Eastern  Ave.  , 

Toronto,  Canada 

PLANT,  SALES  & 
SERVICE 

TAMPER  (Australia)  PTY.  LTO, 
15-19  Marshall  Rd.,  Airport  West 
Melbourne,  Victoria  3042 
Australia,  338/391 1 


PLANT 

160  St.  Joseph  Blvd. 

Lachine  (Montreal)  Quebec,  Canada 

514/637-5631 

PLANT  DEPOT 

472  South  Griggs 
St.  Paul,  Minn.  55104 
612/645-5055 

IN  EUROPE,  ASIA,  AND 
AFRICA  contact 

MATISA  MATERIEL 
INDUSTRIEL,  S.A. 
Lausanne,  Switzerland 
Case  Postal,  CH-1001 


Stavenjord,   R.   U. 


Coventry,   K.  J. 


Hellweg,   R.    D. 


MEMBERSHIP  BY  ROADS 

*  Indicates  Junior  Member 


Alaska 


Algoma  Central 


Amtrak 


Bums,   F.  M. 


Arnold,  L.  K. 
Autrev,  W.   S. 
Beeder,   R.   H.    (Ret.) 
Breehmann,   D.   R.,    Sr. 
Burris,   H.   A. 
Byers,  W.  G. 
Chevalier,  D.  O. 
Clark,  W.  H. 
Cook,  J.  C,  Jr. 
Corbett,   R.   K. 
Dahlberg,  A.  R. 
Davis,  L.  M. 


Ann  Arbor 

Hogg,  A.   J.  Shaw,   J.   W 

Atchison,  Topeka  &  Santa  Fe 

Fox,  L.  E. 
Gipson,   C.   G. 
Hamilton,  W.  A. 
Heinlen.    R.   H.    (Ret.) 
Hyma,  W.   R. 
Her.   F.   C. 
Irby,  C.  E. 
Johnson,  W.  E. 
King,  B.  J. 
Langham,  L.  D. 
Martens,  W.   F.    (Ret.) 
Mascorro,  F.  F. 


Matt,  A. 
McKanna,  A.  D. 
Parrish,  A.   D. 
Pritehard,   B.   L.   (Ret.) 
Ralston,  C.  A. 
Rees.   F.   L. 
Releford,  C.   R. 
Sells,  G.  N. 
Whitloek,   W. 
Werner,   R.   J. 
Worden,  R.  K. 


Davis,  D.  R. 


Phelps,  C.  E.,  Jr. 


Anthony,  O.  D. 


Atlanta  &  St.  Andrews  Bav 


Atlanta  &  West  Point — Western  Ry. 
of  Alabama — Georgia 


Bangor  &  Aroostook 


Hillman,  A.   B.   (Ret. 


Belt  Railway  Co.  of  Chicago 

Termunde,  W.   L. 


Diersen,  L.  M. 
Dobranetski,  E.   B. 
Firetto,  M. 
Foreman,  J.  E.,  Jr. 
Greeeo,  E.  F. 


Bessemer  &  Lake  Erie 

Hunter,   A.    L. 
Hunter,   A.    L.    (Ret.) 
Longiotti,   P. 
McMaster,  R.  C. 


Packard,   L.   D. 
Ridge  way,  J.  J. 
Robertson,  J.   G. 
Thompson,   W.   K. 
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Nichols,  E.  F. 


Benson,   O.   C.   (Ret.) 
Terrill,  V.  R. 


Directory 
Birmingham    Southern 

Boston  &  Maine 

Tourtellote,   E.   F.   (Ret.)  Pierce,  C.   D. 
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Aust,  J.  K. 
Bickham,  D.  O. 
Cramer,   F.   H.   (Ret.) 
Davidson,    J.    W. 
Graham,   E.   A. 
Gustafson,  J.  A. 
Hemstad,  B.  (Ret.) 
Humphreys,  R.  W.  (Ret. 
Kahl,  F.  B.  (Ret.) 


Burlington   Northern,  Inc. 
(Incl.   C&S— FtW&D) 

Kuklok,  A.   F. 
Larson,  W.   R. 
Lees,   H.    M.,   Jr. 
McCoy,  D.  E. 
Oest,  W.   C.   (Ret.) 
Patterson,   C.   C. 
Pearson,  A.  H.   (Ret.) 
Presthus,  E.  J. 
Sartore,   D.   V. 


Selev,  L.  L.  (Ret.) 
Shelton,  F.  E. 
Shirk,  O.  H. 
Showalter,  C.  L. 
Snider,  J.   E. 
Wiemer,   H.   C. 
Wiklund,  W.  W. 
Wold,  O.  R. 
Wood,  R.  E.  (Ret.) 


Brice,  W.  T.  (Ret.) 
Brownlee,   W.   R. 
Campbell,  L.  H. 
Cunningham,  N.  A. 
Curry,  M.  V. 
Frederick,   G.   R. 
Hames,   G. 


Canadian  National 
(Incl.  GTW— CV) 

Handicott,   S.  G. 
Holmes,   C.   R. 
Jacobs,  T.   F. 
Langcvin,   R.   J. 
Laton,    L. 
Lunderen,   H.   M. 


Makarowski,  A. 
Nvlund,  K.  O. 
Scott,  G.   E. 
Trahan,  J.  P. 
Wachter,  C.  E.  (Ret. 
Welle r,   R.   C. 


TELEWELD 


INC. 
Rail  Maintenance  Service 

Rail  End  Welding 
Rail   End  Hardening 
CWR  Joint  Normalizing 
Frog  and  Switch  Welding 

Rail  Maintenance  Equipment 

Custom  Manufacturing  and  Fabrication 

Joint  Bar  Shims 

Rail  Anchor  Shims 

Rail  End  and  Frog  and  Switch 

Welding  and  Grinding  Machines 
CWR  Heating  and  Cooling  Equipment 
Rail  Flaw  Testing  Equipment 
Telebrineller  Portable  Hardness  Tester 


TELEWELD  INC. 


416  North  Park  St.,  Streator,  III.  61364 
Phone:  (815)  672-4561 
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Lord.   H.  T.   (Ret.) 


Davis.   D.  W. 


Benson,  G.  W.  (Ret.-Hon.) 


Acs,  J.  S. 
Bell,  D.  V.  (Ret.) 
Boehling,  H.  A.,  Jr. 
Brashares,  R.  E. 
Brescia,  D. 


Baker.  R.  C.  (Ret.) 


Hawley,  I.  H. 


Directory 
Canadian  Pacific 

Canton 

Central  of  Georgia 


Chessie   System 
(Incl.    B&OCT) 

Buckmaster,  W.  A.  (Ret.) 
Curie,  H.  W.  (Ret.-Hon.) 
Diehl,  C.   M. 
Gever,  C.   J.  (Ret.) 
Harlow,  H.  M.  (Ret.) 


Hubbard,  M.  J.  (Ret.) 
Hutcheson,  F.  W.  (Ret.) 
Huteheson,  W.  A.   (Ret. 
Koehler,  P.  L.  (Ret.) 
Robinson,  C.  L. 


Chicago  &  Eastern  Illinois 
Moore,    I.   A.    (Ret.)  Williams,  D.  R. 

Chicago  &  Illinois  Midland 

Pearson,  R.  E.  Peterson,  N.  W.   (Ret.) 


Specify  SIMPLEX 
for  BRUTE  HYDRAULIC  POWER 


HYDRAULIC  HAND  JACKS—  1%  to  150-ton 
capacities  — single  and  double  pumps.  Large 
models  with  preset  overload  safety  valve  and 
self-leveling  cap. 

"JENNY"  CENTER-HOLE  HYDRAULIC  PULLERS— 
30  to  600-ton  capacities.  6  times  easier  to 
operate  than  screw  type  pullers.  Preset  over- 
load safety  valve.  All  can  be  gauge  equipped. 


"RE-M0-TR0L"  HYDRAULIC  PUMPS,  RAMS— 10 
to  300-ton  capacities.  6-foot,  high-pressure 
hose.  Remote  control  assures  safe  operation. 
Rams  operate  in  any  direction. 


NEW  JACK  CATALOG- 

write  for  your  copy. 


\ 


SIMPLEX 

H-MO-tROl    lAf  |/(       JENNY 

JTIL-A.TOOlJM^HS    BOl  TOE 


1 


ELECTRIC,   AIR,   GAS   HYDRAULIC   PUMPS  — 

speed  up  ram  plunger  travel.  No  effort  to 
^fMBMtf  operate. 


TEMPI-ETON,  KENLY  &  COMPANY    2525  Gardner  Rd.,  Broadview,  Illinois  60154 
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Acker,   H.  E. 
Andrews,  D.  J. 
Armstrong,  W.  F. 
Barnes,   J.   A. 
Barsema,  M. 
Beatty,  A.  G. 
Billings,  J.  D. 
Brookins,  R.  C. 
Budzenski,   F.   N.   [Rat) 
Butterfield,  S.  E. 
Christensen,  M.   C. 
Christensen,  R.   T. 
Clark,  A. 

Colvin,  A.  A.  (Ret.) 
Duehac,  J.  C.  (Ret.) 
Enger,  E.  M.  (Ret.) 
Gueller,  D.  H. 
Halley,  W.  E. 


Hillman,  A.  B.  (Ret.) 


Chicago  &  North  Western 

Hoveland,  J.  D. 
Huffman,  W.  H.  (Ret.) 
Iwinski,  J.   R. 
Jennings,  T.   R. 
Krebs,  A.  T. 
Lawton,  R.  R. 
Link,   G.   F. 
Linn,  G.  A.   (Ret.) 
Lodeski,   J.   B. 
Meyers,   B.    R.   (Ret.) 
Nelson,   R.   D. 
Niemeyer,  T.  M. 
Nitzschke,   R.  D. 
Oakleaf,   D.   E. 
Olson,  O.   D. 
Packard,  B.  G.  (Ret.) 
Perrier,  J.  L. 
Piklapp,  R.  M. 


Saletnik,  P. 
Sathre,  C.  O.  (Ret.) 
Schavet,  A.  J. 
Scott,  W.   D. 
Sherman,  V.  T. 
Sinclair,  C.  H. 
Snyder,  R.  E. 
Spiess,   F. 
Stolfus,  J.   R. 
Thatcher,  C.   H.,  Jr. 
Thelander,  P.  V.  (Ret.) 
Tieman,  L.  G. 
Tiesling,  A.  J. 
Waisanen,  R.  M. 
White,  E.  K. 
Whitehouse,  B.  M.  (Ret.) 
Wilbur.  W. 
Winkelhaus,  L.  C. 
(Ret.-Hon.) 


Chicago  &  Western  Indiana 
Murray,    D.    J. 


Assure  lower  maintenance  costs,  better  performance  with 

Texaco 

Railroad  Lubricants 

and  Systematic 

Engineering 

Service 


New  York  •  Atlanta  •  Chicago  •  Minneapolis  •  St.  Louis  •  San  Francisco 
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Chicago,   Milwaukee,    St.   Paul    &   Pacific 


Bureh,  E.  E.  (Ret.) 
Celander,  H.  W.  (Ret.) 
Christianson,  H.   B.   (Ret.) 
Denz,  O.  C. 
Doherty,  G.  D. 
Duquaine,  D.  J. 
Engman,  V.  E.  (Ret.) 
Flaehmever,  J.  A. 


Hornig,  F.  F.  (Ret.) 
Johnson,  B.  O.  (Ret.) 
Kvenberg,  S.  E.  (Ret.) 
Lucas,   H.   F.   (Ret.) 
Lund,  C.  R. 
Lund,  C.  V.  (Ret.) 
McGrew,  F.  O.  (Ret.) 


Ostrom,  W.   D. 
Schrab,  H.  E. 
Slagle,  G.  P.  (Ret.) 
Smith,  N.  E. 
Tyckoson,  E.  G.  (Ret.) 
Wood,   A.   J. 
Worlev,  B.  J. 


Budbileni,   J. 
Hague,  C.  H. 
Hutton.   T.   R. 


Chicago,   Rock   Island   &   Pacific 


Markvaldas,  T.  E. 
Monahan,  E.  L. 
Solarte,  H. 


Throckmorton,  W.  B.  (Ret.) 
Williams,  J.  R. 
Wilson,   W.   T. 


Cassell,   H.   L. 
Mooney.    A.    E. 


Clinchfield 

Salmon,  J.  M.,  Jr.  (Ret.) 
Tvsinger,  G.  L. 


Hoadlev,  D.  E. 


irenton,  G.  W. 


Delaware  &  Hudson 


Denver   &   Rio   Grande  Western 


Hvnes,  E.  J. 


Detroit,  Toledo  &  Ironton 

Marks,  E.  L. 


Burelson,  H.  S. 
Gabelman,  P.  D. 


Duluth,   Missabe   &  Iron  Range 


Rhode,  R.  B. 
Spragg,  H.   I. 


Zeleznikar,  J. 


Hoyt,   A.   C.   (Ret.) 
Johnson,  A.   C.   (Ret.) 
LaBeau,  J.  A. 
Lokotzke,  G.  P.  (Ret. 
Marlow,  M.  J. 
Martvn.   G.   W. 


Elgin,  joliet  &  Eastern 

Mateer,  W.  G.  (Ret.) 
Meditz,  A.  B. 
Miller,  V.  K. 
Nelson,  H.  F. 
Schramm,  T. 
Sliepka,  R.  B. 


Sturm,  W.  C. 
Viehweg,  P.  F. 
Weller,  M.  E. 
Wilkins,  V.  M. 
Williams,  T.  M. 


Erie  Lackawanna 

Chamberlain,   P.   C.   (Ret.)        Jess,  G. 


Yaw,  D.  W.  (Ret.) 


Frederick,  E.   R. 


Florida   East   Coast 


Galveston,   Houston    &   Henderson 


Smith,  H.  E.  (Ret.) 


Advertisement 
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CORPORATION 


EXPERIENCED  SPECIALISTS  It 

THE  REPAIRS  OF 

RAILROAD  STRUCTURES 


FOUNDATIONS,  UNDERPINNING  AND  INVESTIGATIONS 
AUGERCAST."  Piles  -  placed  without  vibration 

•  For  new  foundations  and  underpinning 

•  Retaining  wall  piles.  Low  headroom  piles 

•  Tie-back  anchoring  system  for  excavations 

•  Tension  piles  and  anchors 

PRESSURE  GROUTING 

•  BAGPIPE  ■  *  Groutainer,„  inflatable  forming  system 

•  Soil  stabilization  for  arresting  settlement  of  structures 

•  FIRM-UP .  chemical  grouting  for  consolidating  soils 

•  Consolidating  masonry  bridge  abutments  and  piers 


CONCRETE  AND  MASONRY  STRUCTURAL 
REPAIRS 

•  Bridges,  dams,  power  plants  and  dry  docks 

•  Scour  repairs 

•  Tunnel  lining  repairs 


PREPLACED  AGGREGATE  CONCRETE  (PAC) 

•  Cofferdam  seals 

•  Underwater  repairs,  piers  and  abutments 

•  High  density  concrete  for  shielding 

o  Concrete  and  masonry  structural  repairs 


Repairs  to  precast,  concrete,  wood  and  steel  piles      •  Underwater  concrete 


ONE-SOURCE  MARINE  SERVICES 


•  Inspections  above  and  below  water 

•  Engineering  reports  of  inspections 

•  Staff  of  experienced  divers  to  perform 
corrective  repairs 


Submit  budget  or  firm  quotes 
Complete  the  work  based  on  findings  or  at  the 
direction  of  Owner's  engineering  department 
or  consultant 


P.  O.  BOX  155 


BRECKSVILLE,  OHIO  44141 


PHONE    216/659-3141 


ATLANTA  •  BALTIMORE  •  CHICAGO  •  DETROIT  •  FT.  LAUDERDALE  •  HOUSTON  •  JACKSONVILLE 
MINNEAPOLIS  •  OMAHA  •  SEATTLE  •  TORONTO 

AFFILIATES:  LEE  TURZILLO  CONTRACTING  CO.      •     AUGERCAST  PILE  &  FOUNDATION  COMPANY 
TURZILLO  CONTRACTING  LTD.- 
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Zapfe,  E.  J.   (Ret.) 

Rapier,  L.  F.  (Ret.) 


Beringer,  M.  A.  (Ret. 
Block,  M.   (Ret.) 
Johnson,  E.  A.   (Ret.) 


Anderson,    D.    L. 
Ariss,  A.  M. 
Badaukis,  C.  T.,  Jr. 
Beehly,  D.  S. 
Briscoe,  P.  P. 
Buss,  G. 

Cantrell,  C.  F.,  Jr. 
Chamraz,  G.  J. 
Christenson,  T.  J. 
Cooper,  S.  A. 
Diamond,   S.   H. 
Drier,   D.   C. 
Dudich,   A. 
Erskine,  J.  A. 
Fancher,  D.  F. 
Fancher,  D.  F.,  Jr. 
Fatani,  S.  H. 


Bartling,  W.  R. 


Mathias,  H.  O. 


Directory 
Green  Bay  &  Western 

Gulf,  Mobile  &  Ohio 

Illinois   Central 

Kublv,  I.  J.  (Ret.) 
Leach,  A.   L.   (Ret.) 
Mottier,  C.  H.  (Ret.-Hon.) 

Illinois  Central  Gulf 

Golem,  G.  G.  (Ret.) 
Helm,  J.  M. 
Julius,  H.  R. 
Krupa,   G.   E. 
Lewis,   D.   J. 
Little,  H.  C. 
Mathieu,  J.   L. 
McCartan,  P.  F. 
Miller,  S.  D. 
Myers,  R.  L. 
Nord,  D.  L. 
Noyszewski,  M. 
Owens,  R.  F. 
Papciak,  R. 
Reger,  J.  H. 
Richards,  L.  T. 
Rohan,  J.  M. 

Illinois  Terminal 
Pearson,  W.  O. 

Indiana  Harbor  Belt 


Raessler,  V.  D.  (Ret.) 
White,  L.  H.  (Ret.) 


Runde,  E.  E. 
Russell,  W.   M. 
Sams,  A.  L. 
Schlaf,   E.   R. 
Siddon,   W. 
Smith,  J.  H. 
Soriano,   J.   R. 
Stinebaugh,  J.  H. 
Stokelv,  W.  S. 
Stokes,  W.  F. 
Sumner,   S.  A. 
Tieman,  G.  A. 
Tustin,   E.   O. 
Tustin,  W.  S. 
VanScoyoc,   L. 
Whitney,  N.  E.,  Jr. 


Carver,  H.  H. 


Kansas  City  Terminal 
Ross,  C.  E. 


Raver,  H.   E.   (Ret.) 


Fite,    G.    C. 


Long  Island 


Los  Angeles  Junction 


Brown,  J.   D.,  Jr. 
Force,   R.   D. 
Johnson,  J.  T. 


Louisville    &    Nashville 

Mcintosh,  I. 
Nichols,  J.  C.  (Ret.) 
Nichols,  J.  R. 


Potts,  G.  W. 
Rains,  J.   E. 


Advertisement 
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Inde 


Wires  and  Fluxes  for 
Submerged  Arc  Welding 
of  Bridge  Steel 

* 


10  wire  and  flux  combinations  for  welding 
of  A36  and  A441  steel 

2  combinations  for  A588  steel 

3  combinations  for  A514  steel 
2  new  free-peeling  fluxes  for  welding  over 
rust  and  scale 


All  LINDE  wires  and  fluxes  for  submerged  arc  welding  of  bridge 
steels  are  made  in  Union  Carbide  owned  and  operated  plants  in  the 
U.S.  We  can  provide  certification  that  they  conform  to  applicable 
Federal  Highway  Administration  codes  and  AWS  specifications. 

For  more  information,  contact  any  Linde  sales  office,  or  write  to 
Union  Carbide  Corporation,  Linde  Division,  270  Park  Avenue, 
New  York,  N.Y.  10017. 


UNION 
CARBIDE 


WELDING 
PRODUCTS 


"Linde"  is  a  registered  trade  mark  of  Union  Carbide  Corporation. 
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Born,   J.   O. 
Dixon,  C.  E.  (Ret.) 


Stephenson,  C.  A. 


Ford,   L.    G. 


Bertel,   D.   J. 
Brakensiek,  W.  E. 
Broglen,  L.  E. 
Bunge,  W.  H.  (Ret.) 
Buxton,  V. 

Carpenter,  R.  H.  (Ret. 
Chambers,  J.  W. 


Wang,  A.  B.   (Ret. 


Maine    Central 

Jordan,    S.    L. 
Lancaster,   J.    E.,   Jr. 

Mississippi  Export 

Missouri-Kansas-Texas 

Gardner,  W.  E. 

Missouri  Pacific 

Collier,  P.  B.  (Ret.) 
Duns  worth,  J.  E. 
Franzen,   E.   T. 
German,  J.   G. 
Hamilton,  H.   J. 
Hartselle,  R.  A. 
Kieckers,  E.  W.   (Ret.) 

Monon 


Potter,  R.  H. 


Horton,  B.  P. 


Linsteadt,  J.  C. 
Mavfield,   L.   (Ret.) 
Meeks,  W.  R.  (Ret.) 
Schmitz,  J.   F. 
Short,  W.  L. 
Turner,  D.  G. 
Wohlschlaeger,  M.  A.  (Ret.) 


it's  more  than 
just  a  toilet... 


Write: 

Transportation 
Systems  Division 
Vapor  Corporation 
6420  W.  Howard  St. 
Chicago,  Illinois  60648 

In  Canada, 

Vapor  Canada  Limited 

—Montreal 


Vapor  Newmatic  Toilets 
are  not  ordinary  toilets; 
they're  self-contained 
sanitation  systems  engi- 
neered to  meet  railroad 
requirements  for  low 
operating  and  main- 
tenance costs. 

Completely  pneumatic, 
with  only  one  moving 
part,  a  unique  diaphragm 
stroke  pump— for  the 
utmost  in  simplicity. 
Performance-proven  in 
years  of  public  trans- 
portation service. 

Ask  for  ah  on-the-spot 
demonstration  and  de- 
tailed information  from 
your  Vapor  salesman. 


Advertisement 
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We  build  more 

railroad  bridges  than 

anybody. 

And  we've  been  doing  it  longer. 

Since  the  turn  of  the  century,  American 
Bridge  has  been  building  for  the  nation's  rail- 
roads. (And,  through  predecessor  companies 
since  long  before  the  Civil  War.) 

We  have  unmatched  know-how,  equip- 
ment and  personnel  to  handle  your  jobs  with 
absolute  minimum  interruption  of  traffic. 

For  any  new  bridge,  re- 
placement or  repair  needs,  dis- 
cuss them  first  with  American 
Bridge.  Just  call  or  write  our 
nearest  office. 
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Anderson,  A.  (Ret.) 
Davis,   H.   E.    (Ret. 


New  York  Central 
Hickok,  R.   M.   (Ret.) 


Robinson,  G.  E.   (Ret.) 


Jenkins,  H.  W.   (Ret. 


New   York,   New   Haven   &   Hartford 
Smith,  C.  E.  (Ret.) 


Bond.   E. 

Carter.   J.   W.   (Ret.) 
Fritzinger,  G.  F. 
Hedley,  W.  J.   (Ret.) 


Norfolk   &   Western 
(Incl.  NYC&StL— Virg.) 

Hiner,  J.  T. 
Merrill,  B.  W.  (Ret.) 
Manley,  E.  F. 
Moris,'  R.  F. 


Rollings,   R.   I. 
Shamblin,  R.  E.  (Ret. 
Singer,  E.  W.  (Ret.) 
Walker,  A.  C,  Jr. 


Everitt.    S.   J. 
Porter,   D.   C. 


Ontario  Northland 

Saunders,  T.   D.   (Ret.) 
Simmens,  D.  H. 


Spencer,   B.    S. 


Petriek.  A".  W 


Oregon,    Pacific    &   Eastern 


Jorlett,  J.  A.   (Ret.-Hon. 
Kemmerer,  W.  G.  (Ret.) 


Pennsylvania 

Pahl,  W.  H.,  Jr.   (Ret.) 
Richards,   C.  A.  J.   (Ret.) 


Warfield,   H.,   Jr.    (Ret.) 


Perm  Central  Transportation  Co. 


Barr,   A.   S. 
Biblv,  K.  C. 
Bowman,   R.   M.   (Ret.) 
Rradfield,  R.   G.   (Ret.) 
Cimorell  A.   R. 
Conklin,   R.   J. 
Day,  F.  D. 
Gottsabend,   W.   J. 
Greenlee,   ].  G. 
Gunkle,  W.  J. 


Hendrix,   W.   P.   (Ret. 
Johnson,  H.  T. 
Kendall,  J.  T.   (Ret.) 
Laurick,   M.   J. 
Lurcott,   E.  T. 
McKibben,   D.   H. 
Miller,  M.  B. 
Nelson,   M.   S. 
Patterson,  J.  M. 
Reynolds,  T.  A. 


Schlicher,   G.  K. 
Seltzer,   J.  W. 
Smith,   R.   H.,   Jr. 
Swanson,  W.  C. 
Svkora,  E.   J. 
Tetrault,  E.  J.  (Ret.) 
Thum,  W.  A.,  Jr. 
Yon   Behren,    G.    (Ret.) 
Warfield,  W.  B.   (Ret.) 


Pittsburgh  &  Lake  Erie 


Bhalakia.    M.   P. 
McDaniels,   H.,  Jr. 


Sturman,    J.    J. 
Davids,  G.  A. 


Pittsburgh  &  Shawmut 

Weaver,  W.  R. 


Petriek.   A".   W. 


Port  Railroad 


Brazeau.    R. 


Quebec   North   Shore   &   Labrador 

Michaud,    M.  Parent,  M. 


Professional  Services  Directory 
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von  Roll 

Railway  Material 
Worldwide 

von  Roll  products 
are  found  as  far 

afield  as  are  railways  -  worldwide: 
rail-fastening  bolts,  sole-plates,  sleeper  clips, 
fish-plates,  overhead  line  accessories, 
brake-shoes,  forgings  of  all  kinds,  points, 
crossings,  racks  of  all  types,  turntables, 
wagon  travelling  platforms,  cranes  and 
loading  plants,  buffer  stops, 
shunting  installations,  brake-shoe  inserts, 
axle-box  cases,  drainage  cases, 
castings  of  all  kinds 

mohHoii 


For  safety  in  railway  engineering: 
von  Roll  Ltd.,  Steel  Products 
CH-4563  Gerlafingen,  Switzerland 
Telephone  (065)  41151 

-from  8th  April,  1975:  341151  - 
Telex  34740  rolgfch 
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MICHAEL    BAKER,    JR.,    INC. 

ENGINEERS   -  PLANNERS   -  SURVEYORS 


TOTAL 

ENGINEERING   SERVICES 

BEAVER,   PA.  -  JACKSON,  MISS.  -  HOUSTON,  TEXAS 
(Other  Offices  in  U.  5.  and  Overseas) 


ALFRED  BENESCH  a  COMPANY 

Consulting  Engineers 

Bridges  ,  Bui  Idings,  Hig  hways  8  Special  Structures 

Design  -  Investigation  -  Reports-  Construction  Supervision 
233   N.  Michigan  Ave.  Chicago,  III.   60601 


R.W.BOOKER 

&ASSOCIATESINC. 

engineers 

architects 

planners 

■S 

I5jl 

1139  olive  street 
st.louis,  missouri  63101 
lexington,  Kentucky 
tort  worth,  texas 

■tig] 

J 

CONSULTING  ENGINEERS 

PLANNERS 

ARCHITECTS 


SALINA,  KANSAS 


Pollution  Control  —  Industrial  Waste  Treat- 
ment —  Storm  Water  Treatment  —  Aerial 
Photogrammetry  —  Bridges  —  Structures  — 
Foundations  —  Solid  Waste  Disposal 

KANSAS  CITY,  MISSOURI 


Cayuga  Construction  Corporation 

Contractors  and  Engineers 
100  Church  Street,  New  York,  N.  Y.  10007 


nj]53  HOMER  L  CHASTAIN  &  ASSOCIATES 

InL-H  CONSULTING  ENGINEERS 

Serving  Industry,  Commerce,  Government 
5  NORTH  COUNTRY  CLUB  ROAD  DECATUR,  ILLINOIS  62521 

Tulsa,  Oklahoma  Terre  Haute,  Indiana 


Professional  Services  Directory 
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CLARK,  DIETZ  &  ASSOCIATES-ENGINEERS,  INC. 

Consulting   Engineers 

Bridges,   Structures,   Foundations  &   Environmental    Engineering 

211  N.   Race   St.,   Urbana,   111.    61S01  161  Jefferson  Ave.,   Memphis,   Tenn.   38103 

500   W.    Fulton,    Sanford.    Fla.    32771  331    Commerce   Park   Drive,    Jackson,    Miss.    39206 

3751    Pennridge    Drive,    Bridgeton,    Mo.    G3044 


CLARKE  AND  RAPUANO,  INC. 

CONSULTING     ENGINEERS    AND     LANDSCAPE    ARCHITECTS 

Bridges,   Buildings,    Site   Improvements 

Landscape   Architecture,    Community   Master   Plans 

Environmental    Impact    Studies 

830  Third   Avenue,    New   York,    N.Y.    10022 
305    7th    Avenue    N.,    Nashville,    Tennessee    37219 


COWIN  &  COMPANY 

INC. 

Mining  Engineers  and  Contractors 

Phone   205-786-3416 

1    South   West   18th   Street 

BIRMINGHAM,  ALABAMA  35211 

TUNNELS- 
CONSTRUCTION,  REPAIR,  ENLARGEMENT, 
CONSULTING 
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rrr 


The  De  Leuw,  Cather  Organization 


CONSULTING   ENGINEERS 


165  W.  WACKER  DRIVE  •  CHICAGO  60601 


SUBWAYS  •  RAILROADS  •  PUBLIC  TRANSIT  •  TRAFFIC  •  PARKING  •  HIGHWAYS  •  BRIDGES 

PORT  DEVELOPMENT  •  AIRPORTS  •  COMMUNITY  PLANNING  •  URBAN  RENEWAL 

MUNICIPAL  WORKS  •  INDUSTRIAL  BUILDINGS  •  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING 


ATLANTA    •   BOSTON   •    BUFFALO   •    NEWARK  .    NEW  YORK   •    OKLAHOMA  CITY  •    PHILADELPHIA 
SAN  FRANCISCO   •    SEATTLE    •   WASHINGTON,  D.C.   •    BANGKOK  •    BEIRUT   •    SYDNEY 


OPERATING  MACHINERY 

FOR   MOVARLE   RRIDGES, 

LOCKS,    GATES, 

DREDGES,  ETC. 


EARLE 


ENGINEERING 

RRIDGE    INSPECTIONS 

BRIDGE   REPAIRS 

MACHINERY 


THE   EARLE   GEAR  AND   MACHINE  COMPANY 

4707  Stenton  Ave.,  Phila.,  Pa.  19144 


215-842-2700 


THE 

ELLINGTON 

MILLER 

COMPANY 

Genera 

Contractors 

Rai 

road  and 

Industrial  Buildings 

Van    Buren 

Street 

Phone    (312)    427-9430 

Chicago,    Illinois 

60605 

GANNETT  FLEMING  CORDDRY  AND  CARPENTER,  INC. 

CONSULTING   ENGINEERS 
Harrisburg,  Pa. 


foodkind 
ODea,Inc. 

ENGINEERS 
PLANNERS 


RAILROADS  •  RAIL  FACILITIES  •  BRIDGES 
PLANNING  •  DESIGN  •  INSPECTION 

1366  Clifton  Avenue,  Clifton,  N.J. 
New  York  •   Hamden,  Conn. 


Greiner  Engineering  Sciences,  Inc. 


TAMPA,  FLORIDA 


BALTIMORE,  MARYLAND 


HARDESTY 

& 

HANOVER 

Consulting   Engineers 

BRIDGES — FIXED   AND   MOVABLE 

HIGHWAYS  AND   RAILWAYS    • 

SPECIAL  STRUCTURES 

Design,  Resident 

Inspection,  Valuation 

101 

Park    Avenue 

New    York,    N.  Y. 

10017 

Professional  Services  Directory 
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GREEN 

consulting  services 

PLANNERS  ARCHITECTS  ENGINEERS 


V 


CONSULTANTS  TO 

THE  RAILROAD  INDUSTRY 

504  BEAVER  STREET  »   SEWICKLEY,  PENNSYLVANIA  1 51 43    •    TELEPHONE   (412)761-2770 
NEW  YORK  BOSTON  CHARLESTON,  W.  VA.  MIAMI  MANILA 


HAZELET  &  ERDAL 

Consulting  Engineers 

Fixed  &  Movable  Bridges  —  Design         Investigations 

150   S.    Wacker   Drive,    Chicago,    III.    60606 
Louisville  Cincinnati  Washington 


Reports 


"HYDRO  CONDUIT  CORPORATION" 

PRESTRESSED  CONCRETE  DIVISION 

P.O.   Box   1609 

Albuquerque,  N.M.   87103 

SUPPLIER  OF   PRESTRESSED  CONCRETE 

BRIDGE  SLABS,  GIRDERS  &   PILING 
TO  AMERICAN  RAILROADS  SINCE   1958 


ENVIRONMENTAL  INDUSTRIAL  SOLID  WASTE 

FISH  HATCHERIES  MUNICIPAL 

JOHNSON  &  ANDERSON,  Inc. 

CONSULTING  ENGINEERS 

2300    DIXIE    HIGHWAY  PONTIAC,    MICHIGAN    48056 

(313)    334-9901 
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F.    K.    KETLER    CO. 

RAILROAD  BRIDGE  CONTRACTORS 

EXTRAORDINARY  MAINTENANCE  ON   FIXED  OR 
MOVABLE   SPANS 

Repair  or   Replacement   of   Bearings   and   Operating   Machinery 

Reboring    Pin    Holes   and    Pin    Replacement 

Eyebar  Tension   Adjustment 

60604 


327  So.  LaSalle  St. 


Chicago, 


McFarland-Johnson-Gibbons  Engineers,  Inc. 

CONSULTING    ENGINEERS 

Transportation-Structures    and    Environmental 
Engineering  for  Railroads 

333    Front  Street  44  Cooper  Street 

Binghamton,  N.Y.  13905  Woodbury,    N.J.    08096 

OFFICES    IN    TEN    LOCATIONS 


MIKE  MACK  RAILROAD  BUILDERS  CORP. 


385   Elliott   Street 


Newton   Upper   Falls,    Mass.    02164 


Engineers  in  Design  and  Construction  of  Railroad  Track 
Specializing  in  all  types  of  Railroad  Work 


Tel.   No.   Area   Code   617   -   332-0848 


Ralph   A.   Morelli  -  President 


MODJESKI    AND    MASTERS 

Consulting   Engineers 

Bridges,  Structures  and  Foundations 
Mass  Transportation  &  Port  Facilities 

Design 
Supervision  of  Construction 
Inspection  of  Physical  Condition 

P.O.    Box   2345,   Harrisburg,   Pa. 
1055  St.   Charbs  Ave.,   New  Orleans,   La. 


Professional  Services  Directory 
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JOHN  H.   MOON  &   SONS 

BRIDGE  CONTRACTORS 
& 

MADISON   MATERIALS   COMPANY 

PRESTRESS  MANUFACTURERS 

P.   O.   Box   156 

Ridgeland,   Mississippi 

Tel.  601-856-2031 


OBBORN 


SINCE    1892 


INDUSTRIAL    PLANTS    •    COMMERCIAL    BUILDINGS 
•    BRIDGES    •    DOCKS    •    SPORTS    STRUCTURES 

THE  OSBORN   ENGINEERING  COMPANY 

666  EUCLID  AVE.,  CLEVELAND,  OH  441  14 


PACIFIC   ARCHITECTS  AND   ENGINEERS   INCORPORATED 
600  South   Harvard    Boulevard/    Los  Angeles,   California    90005 


ME 


PLANNING*  DESIGN 

ENGINEERING 

CONSTRUCTION    MANAGEMENT 


LOS  ANGELES  • SEATTLE • 
WASHINGTON,  D.C.  •  ALASKA  • 
HONOLULU  •  ETHIOPIA  • 
GREECE  •  VIETNAM  •  GUAM  | 
INDONESIA  •  THAILAND  •        I 
OKINAWA  •  JAPAN  .„.       y0> 


® 


PARSONS,   BRINCKERHOFF,  QUADE  &   DOUGLAS 

ENGINEERS     ■      DESIGNERS     ■      PLANNER 
One    Penn    Plaza    250   West   34    St.    New   York    10001 
Boston,     Denver,    Honolulu,    San    Francisco,    Atlanta,    Washington,    D.C. 
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RAILWAY  TECHNIQUES,  INC. 

JOHN    E.   SCROGGS,    President 
Consultants  Suppliers 

3316   Broadway  Kansas   City,   Mo.    64111 


RICHARDSON,  GORDON  AND  ASSOCIATES 

CONSULTING   ENGINEERS 

Railroads  —  Bridges  —  Transit 
Highways    —    Industrial    Structures 

3  Gateway  Center,   Pittsburgh,   Pa.    15222 
3  Penn  Center   Plaza,   Philadelphia,   Pa.    19102 


RILEY,  PARK,  HAYDEN  &  ASSOCIATES,  INC. 

Consulting  Engineers 

Highways,    Railroads,    Industrial    Parks, 

Property   Mapping,    Photogrammetry 

Structural,    Field   Survey   Services 


'404)  577-5600 


Atlanta,   Georgia   30303 


136  Marietta  Street  N.W. 


STEINMAN,  BOYNTON,  GRONQUIST  &  LONDON 

Consulting    Engineers 

BRIDGES   —   STRUCTURES   —   FOUNDATIONS 

TRANSPORTATION   —    HIGHWAYS 

SUSPENSION   SYSTEMS   —  ENVIRONMENTAL  IMPACT 

REPORTS   —   PLANNING  —   DESIGN   —   INSPECTION 

CONSTRUCTION    MANAGEMENT 

150    Broadway,    New    Yoik,    N.Y.    10038 


= 

SVERDRUP  &  PARCEL  AND  ASSOCIATES,  INC. 

800  North  Twelfth  Boulevard    •    St.  Louis,  Missouri 

Boston  •  Charleston   •  Gainesville  •  Jacksonville 
Nashville  •  New  York  •   Phoenix  •  San  Francisco 
Seattle      •      Silver  Spring      •      Washington,  D.C. 

DESIGN  •  PLANNING  •  CONSTRUCTION  MANAGEMENT 

SVERDRUP& 
PARCEL 

1 1 

URBAN   ENGINEERS,   INC. 


Consultants 
Planning    and     Design 


Phila.,    Pa.;    Erie,    Pa.;    Buffalo,    N.Y.; 

Camden,    N.J.;    Baltimore,     Md.; 

Alexandria,     Va..;    Teheran,     Iran; 

Lagos,    Nigeria 


Rapid   transit 


-  Railroads  -  Highways  -  Airports  -  Bridges  -  Structur 

udway — terminal — station    Facilities — Environmental    Impact    Studies 
Civil.     Structural.     Highway.     Transit.     Architecture 
Mechanical,     Electrical    and     Construction     Management 


w 


WESTENHOFF  AND  NOVICK 


Civil 


CONSULTING      ENGINEERS 

Mechanical  Electrical 


Urban    Transportation    Systems   —   Structural    and    Underwater   Investigations 

Fixed    and    Movable    Bridges   —   Environmental    Studies 

Soils  —   Foundations  —  Buildings 

Planning  Design  Inspection 

222  West  Adams  Street,  Chicago,  Illinois  60606 

NEW      YORK  LATIN      AMERICA  WASHINGTON.      D.C. 


Schifalacqua,   M. 


Directory 
Reading 
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Hobbs,  J.  C. 


Richmond,    Fredericksburg    &    Potomac 

Hopkins,  H.  H.  Tyson,   R.   L. 


Biyant,  N.  D. 
Compton,  C. 
Eoff,  T.  E. 
Epperson,  E.  D. 
Fetters,   C.  V. 


St.   Louis-San   Francisco 

Fort,   O.   E.   (Ret.) 
Franklin,   E.  E. 
Giddens,   I.   C. 
Green,    L.   D. 
Pavne,   G.   C. 


Payne,   J. 
Planehon,  I. 
Rankin,  W.  H. 
Shay,  G.   R. 
Warfel,  G.  E. 


McGrew,   B.   H. 


Podas,  N.  F.  (Ret.) 


Wammel,   K.   L. 


St.    Louis    Southwestern 


St.   Paul   Union   Depot 

(Minn.    Trans.) 


San  Diego  6c  Arizona  Eastern 


Billingsley,  C.  C. 
Bishop,   I.  A. 
Eargle,  J.  M.   (Ret. 
Hartlev,  J.   L. 


Seaboard  Coast  Line 

Huteheson,   T.   B. 
Hutto,   J.  E. 
Knight,   W.   E. 
Martin,   J.  W.   (Ret.) 


Moore,  G.  A. 
Rainer,  A.  L. 
Sheffield,  J.  J. 
Starling,  S.  L. 


Krefting,  A.   S.   (Ret.) 


Ranch,  D.  L. 


Soo    Line 


South  Buffalo 


Alexander,  J.   F.   Ill 
Beaver,   J.   F.   (Ret.) 
Bookout,   D.   R. 
Callahan,  D.  P. 
Carpenter,  R.   Y. 
Cary,  N.  M. 
DeValle,  J.  W. 
Edwards,  J.  W. 
Fox,  R.  L.  (Ret.) 
Larkin,    R.    M. 


Southern 

Lee,   R.   W. 
Lindsay,   F.   B.,  Jr. 
Lloyd/ H.   R. 
MeGill,  J.  A. 
Messman,  D.  V.   (Ret. 
Miles,  J.   R. 
Oviatt,  M.  P. 
Packer,  C.  W. 
Pagett,   C.   H. 
Pritchett,  J.  S. 


Rothell,  R.  D.  (Ret. 
Russell,   C.   M. 
Sarris,  P.  T. 
Shoemake,  W.  D. 
Smith,  E.  L.   (Ret.) 
Taylor,  M.  E. 
Taylor,  \V.  L.  (Ret. 
Wall,  R.   (Ret.) 
Williams,  R. 
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Southern    Pacific    Transportation   Co. 
(Incl.   NWP— PE— SD&AE) 


Alley,  F.  T. 
Anderson,   L.   E. 
Baker,  F.  A.   (Ret.) 
Black,  A.  R. 
Boaz,  F.  O. 
Branton,  R.  W. 
Buckles,  E.  W. 
Camelle,  E.  J. 
Chisholm,   A.   L. 
Crane,   J.   C.   (Ret.) 
Cummings,   L. 
Davenel,  J.  R. 
David,  J.  J. 

Eichenlaub,  C.  M.  (Ret. 
Frame,  R.  E. 
Frelich,   R.   M. 
Fuller,  T.  L. 
Hannigan,  T.  J.,  Jr. 
Harman,  W.   C.   (Ret.) 
Hughes,  C.  A. 
Jackson,  T.  E.  (Ret.) 


Jones,  W.  J. 
King,   L.   E. 
Knosp,  D.  M. 
Larkin,   R.   M. 
Long,  W.  R. 
Lorman,   A. 
Lowry,  J.  M. 
Lynch,  J.  F. 
Manley,  B.  F.  (Ret.) 
Maxwell,   J.   D. 
McDonald,  T.  J. 
Mezik,  S. 

Morgan,   C.   E.   (Ret.) 
Moore,  D.  W. 
Mullen,  T.  F. 
Murdock,  G.  L. 
Orphan,  A.  J. 
Poe,  J. 

Prober,  H.  W. 
Prude,  G.   F. 
Pyles,   B.   J. 


Rainey,  W.  H.  (Ret.) 
Reynolds,  M.  L. 
Robinson,  N.   R.   (Ret.) 
Rodriguez,  E.  D. 
Safley,  J.  R.   (Ret.) 
Sanders,   G.   A. 
Shank,  G. 
Smith,  J.   (Ret.) 
Smith,  M.  N. 
Stade,  A.  F. 

Stephens,  B.  M.,  Jr.  (Ret) 
Sweazv,  T.  R. 
Swift,  R.  W. 
Tardy,  F.  E.  (Ret.) 
Tavlor,  G.  R. 
Trulove,  J.  D.  (Ret.) 
Tucker,  N.  R.  (Ret.) 
Westerman,   C.   J. 
White,  S.  (Ret.) 
Williamson,  H.  M. 


Simonson,  E.  F.  (Ret.) 


Spokane  International 


Texas  &  Pacific 

Fronabarger,   H.   C.   (Ret.)        Nelson,  J.  H. 


Parham,  C.  A. 


O'Brvant,  C.   M. 


Patterson,   C.   A. 


Texas   Mexican 


Toledo,   Peoria    &   Western 


Adams,  L.  J. 
Beebe,  W.  E. 
Benson,  D.  D. 
Black,  R.  C. 
Bowers,  B.  V. 
Brown,    R.    M. 
Day,  E.  H. 
Durrant,  H.  B. 
Fairchild,  E.  H. 
Gould,  D.  C. 
Grant,  G.  H. 
Hahn,  H. 
Haines,  W.  W. 


Union    Pacific 

Hanson,  C.  V. 
Hogel,   E.   C.    (Ret.) 
Hoppell,  V.  E. 
Jacobsen,   L.   S. 
Jones,  L.  L. 
Klisura,   M.  Z. 
Langan,  A.  E. 
Leach,  L.  J. 
Meng,  R.  E. 
Miller,  D.  E. 
Mimick,  F.  A. 
Murphy,   M.   R. 


O'Connor,    T-    R. 
Red,   R.    E." 
Reeder,   D.   T. 
Reinert,  K.  E. 
Reinick,   F.   H. 
Smedley,   V.   N. 
Sorensen,   N.   N. 
Stephens,  T.   T. 
Tyer,  W.  R.,   Jr. 
Uhrich,   R.   H. 
Vogt,  A.  C. 
Whitten,  P.  F. 
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Beard,   F.   E. 
Billmeyer,  E.  D.  (Ret.) 


Western  Maryland 
Diehl,  C.  M. 


Gunderson,  R.  R.  (Ret.) 


Carlson,  A.  W. 
Dunn,   J.   M. 
Elliott,   C.   E.   (Ret.) 
Foreseth,   C.   E.    (Ret. 
Groves,    G.    R. 
Howard,  J.  G. 


Western  Pacific 

Hutchinson,  D.  G. 
Jessen,  J.   M. 
Larsen,  J.   L. 
Lelevich,  L.  E. 
Miller,   J.    C. 


Nordstrom,   R.   D. 
Smith,  H.   C. 
Sullivan,  P. 
Switzer,   G.   (Ret.) 
Woolford,  F.   R.   (Ret.) 


Duncan,  F. 


Petrick,   V.   W. 


Winston  Salem  Southbound 


Yreka    Western 


Miscellaneous  Members 

Burrows,  F.  G.  A.,  California  State  University 

Clary,  A.  G,  Academy  of  Sciences  Highway  Research  Board 

Dick,  M.  H.  (Hon.),  Railway  Track  &  Structures 

Dove,  R.  E.  (Hon.),  Railway  Track  &  Structures 

Evans,   T.   E.,   Federal   Railroad   Administration 

Hodgkins,  E.  W.,  American  Railway  Engineering  Association,  Association  of  American 

Railroads 
Howard,  N.  D.  (Ret. -Hon.),  American  Railway  Engineering  Association,  Association  of 

American   Railroads 
Moore,   R.   M.,   Federal   Railroad   Administration 
Myers,   E.   T.,    Modern   Railroads 
Rourke,  J.  E.,   Federal  Railroad  Administration 
Paxton,  W.  R.,  U.S.  Department  of  Transportation 


BIBLIOGRAPHY  OF  CONTENTS 

of  Proceedings  of 

the 
American   Railway 

BRIDGE  &  BUILDING 

Association 
1965-1973 

VOLUME  70   (1965) 

Committee  Reports: 

Training  Bridge  and  Building  Supervisors  (C.  E.  Wachter,  Chm) 
Steel  Railway  Bridges — Methods  of  Protection  from  Corrosion  (W.  L.  Short,  Chm) 
Prestressed  Concrete  Uses  In  the  Railway  Industry  (M.  C.  Davidson,  Chm) 
Advantages  and  Disadvantages  of  Prefabricated  and  Portable  Buildings  (H.  J.  Lieser, 

Chm) 
Timber  Trestle  Maintenance,  Procedures  and  Equipment  (V.  D.  Raessler,  Chm) 

VOLUME  71   (1966) 
Committee  Reports: 

New  Material  for  B&B  Work  (W.  H.  Rankin,  Sr.,  Chm) 
Tools  and  Equipment  for  B&B  Work  (A.  C.  Jones,  Jr.,  Chm) 
Updating  and  Maintaining  Railroad  Track  Scales  (H.  F.  Lucas,  Chm) 
Treating  Wastes  from  Mechanical  Terminals  (J.  G.  Clark,  Chm) 
Methods  of  Replacing  or  Repairing  Failed  Culverts  (E.  E.  Runde,  Chm) 
Repairs  to  Steel  Bridges  (R.  R.  Gunderson,  Chm) 

VOLUME  72   (1967) 

Committee  Reports: 

Weathering  Steel  (J.  R.  Iwinski,  Chm) 

Contracting  B&B  Work  (E.  E.  Runde,  Chm) 

History  of  Simple  Span  Concrete  Structures  Carrying  Railroad  Tracks  (J.  J.  Ridgeway, 

Chm) 
Butyl  Rubber  as  a  Waterproofing  Membrane  (J.  I.  Reeves,  Chm) 
Small  Portable  Tools  for  B&B  Work  (G.  R.  Vanderpool,  Chm) 
Renewal  of  Bridge  and  Trestle  Ties  Under  Welded  Rail  (R.  E.  Frame,  Chm) 
Heavy  Construction  Tools  (J.  W.  Chambers) 

VOLUME  73   (1968) 

Committee  Reports: 

Latest  Developments  of  "In-Place"  Treatment  of  Timber  Bridges  (J.  R.  Williams,  Chm) 
Ways  and  Means  of  Repairing  or  Replacing  Expansion  Rollers  Under  Bridges 

(W.  H.  Prober,  Chm) 
Procedures  for  Replacing  Timber  Trestles  With  Steel  and  Concrete  Structures 

(R.  K.  Corbett,  Chm) 
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Centralized  B&B  Assignments  Vs.  Floating  Gangs  (G.  W.  Brenton,  Chm) 

Tools  and  Equipment  For  B&B  Work  (J.  W.  Chambers,  Chm) 

Heavy  Construction  Tools  for  B&B  Work  (F.  T.  Odgers,  Subcommittee  Chm) 
Portable  Power  Tools  for  B&B  Work  (G.  R.  Vanderpool,  Subcommittee  Chm) 

VOLUME  74  (1969) 
Committee  Reports : 

Concrete  Trestles  Ties — Their  Manufacture  and  Installation  (A.  C.  Jones,  Chm) 
Prefabricated  Panels  for  Bridge  Renewals — Practicality  and  Economics  (L.  C.  Harris, 

Chm) 
Communication  Between  Management,  Supervisors  and  Men  (J.  C.  Hobbs,  Chm) 
Inspection  of  Masonry  Structures  and  Steel  Bridges  (J.  W.  DeValle,  E.  E.  Runde, 

T.  A.  Reynolds) 
Tools  and  Equipment  (J.  W.  Chambers,  Chm) 

Heavy  Equipment  for  B&B  Work 

Portable  Power  Tools  for  B&B  Work 

VOLUME  75   (1970) 
Committee  Reports: 

Maintenance  and  Renewal  of  Tunnel  Linings  (J.  A.  Caywood,  Chm.) 

Posting  Piling  Using  Epoxy  Resins  (J.  W.  Storer,  Chm.) 

Progress   in  Development   and   Testing   Track   Scales   for   Coupled-In-Motion    Weighing 

(A.  L.  Hunter,  Chm.) 
Waterproofing  Railroad  Bridge  Decks  (F.  P.  Drew,  Chm.) 
Rail-Highway  Equipment  (E.  A.  Albert,  Chm.) 

VOLUME  76   (1971) 
Committee  Reports : 

Concrete-Filled  Pipe  Piles,  Bents  and  Piers  (D.  T.  Hughes,  Chm.) 
Recruiting  of  Qualified  Personnel  Into  B&B  Department  (C.  Gould,  Chm.) 
B&B  Inspection  Reports  and  Forms  (W.  C.  Sturm,  Chm.) 

VOLUME  77   (1972) 
Committee  Reports: 

Cast-In-Drilled-Hole  Concrete  Piling  (K.  L.  Wammel,  Chm.) 
Steel  Protective  Coatings  (W.  R.  Hyma,  Chm.) 
Weathering  Steel  (J.  W.  Davidson,  Chm.) 

Prestressed-Concrete  Railroad  Bridges — New  Developments,  Problems,  Etc. — 
(C.  A.  Hughes,  Chm.) 

VOLUME  78  (1973) 
Committee   Reports: 

Water  and  Air  Pollution  As  Applicable  to   B&B   Work 

Precast  Concrete  Caps  for  Timber  Bents,   Steel  and /or  Concrete  Piling 

Revising  Work  Practices  to  Minimize  Traffic  Interference 
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B.  &  B.  Proceedings 


ONCOR  M50 

The  basic  lead  silico  chromate  pigment  for  use  in 

metal  protective  undercoats  and  finishes  to  give  you  longer 

lasting  anti-corrosive  action  and  weatherability. 


Representative  paint  specifications  using  Oncor"  M50*  Pigment: 

•  Federal  Specification  TT-P-615d  —  4  types. 

•  American  Association  of  State  Highway  Officials  M229-70 -4  types. 

•  U.S.  Dept.  of  Transportation,  Federal  Highway  Administration 
FP-74(1974)  Paragraph  708.03,  Basic  Lead  Silico  Chromate  paints. 


N! 


Industrial 
Chemicals 


Industrial  Chemicals  Division, 
N  L  Industries,  Inc.,  Wyckoff  Mills  Road,  Hightstown,  New  Jersey  08520 


Cape    Cod    Canal    Bridge,    Buzzards    Bay,    Mass. 


Excellent  performance 
for  39  years  ...  on 
Torrington  Bearings 

And  there's  a  long  life  expectancy 
still  remaining  in  the  Torrington  main 
sheave  bearings  now  in  service  on  the 
Cape  Cod  Canal  Bridge. 

Torrington's  long  experience  in  the 
highly  specialized  field  of  bridge 
bearings  has  resulted  in  economy  and 
precise  control  for  a  number  of  other 
applications  that  include  single  and 
double  bascule,  retractable  and  float- 
ing spans.  Let  a  Torrington  bearing 
specialist  show  you  how  the  operation 
of  a  movable  span  can  be  improved 
through  the  use  of  antifriction  bear- 
ings —  Torrington  Roller  Bearings  — 
known  the  world  over. 

THE  TORRINGTON  COMPANY 

SOUTH  BEND,  INDIANA  46634 
TORRINGTON,  CONNECTICUT  06790 

District  Officers  and   Distributors  in  Principal  Cities 
of  United  States  and  Canada 


Prominent   Bridges    Equipped    With 
TORRINGTON     BEARINGS 

Elgin  Joliet  &   Eastern   Bridge  #710 

Chicago,    III.    _  1973 

Norfolk  &  Western  Elizabeth  River  Bridge 

Norfolk,    Virginia    1973 

Burlington    Northern    Bridge  #1 17.35 

Beardstown,    III.   1973 

Burlington    Northern    Bridge   #3 

Pasco,    Washington    1971 

Benzal    Bridge 

Benzal,   Arkansas 1971 

Berwick    Bay    Bridge 

Morgan    City,    La.    1970 

Rob    Roy    Bridge 

Pine   Bluff,   Ark. ._  1970 

Rock    Island    Bridge 
Little    Rock,    Ark.    1970 

Willow    Avenue    Bridge 
Cleveland,  Ohio 1964 

Ohio   Street    Bridge 

Buffalo,   N.   Y.  1961 

Arthur    Kill    Bridge 

Staten    Island,    N.   Y. 1959 

Wabash    R.    R.    Bridge 
Valley   City,    III.    1959 

Turtle    River    Bridge 

Brunswick,  Ga.  1956 

South   Park  Avenue  Bridge 

Buffalo,    N.   Y.   1955 

McNary    Dam — Navigational 
Lock   Bridge,   Columbia  River 1950 

North    State    Street    Bridge 
Chicago,    III.    1949 

The   Canal   Street   Bridge 
Chicago,    III.   1948 

San   Joaquin   River  Bridge 

Mossdale,  Calif.   1948 

The   Commodore  Schuyler    F.    Helm 

Bridge,   Los  Angeles,  Calif. 1947 

Lake    Washington    Floating    Bridge 
Seattle,    Wash.   1940 

Lewiston-Clarkston    Bridge 
Washington-Idaho   Border 1939 

Torrence    Avenue    Bridge 
Chicago,    III. 1936 

Cape    Cod    Canal    Bridge 

Buzzards    Bay,    Mass.    1935 


Pettibone  Multikranes  are 
precision  manufactured  for 
superb  performance  on  every 
lifting  job. 

Capacities  include  10,000  lb.— 
14,000  lb.- 15,000  lb.-20,000 
lb.-25,000  lb.-3Q,G00  !b. 
and  70,000  lbs. 

All  hydraulic  controls,  telescopic 
booms,  full  360°  rotation,  four 
wheel  drive,  four  wheel  brakes, 
four  wheel  steer 

Hi-rail  attachment  plus  other 
optional  attachments. 


Rated  capacities 
\TA  ton-30  ton- 
40  ton  and  55  ton. 

h  All  hydraulic  controls. 

/    !{  '        Sectional  booms  to 

135  ft.  with  jib. 

s/.y       Boom  elevation  0°  to 

jM        75°.  360°  continuous 

(free  drift)  rotation. 

/       Single  engine  operation. 
Hi-rail  attachment 
optional. 


Bulletins  on  request. 
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Over  80  Years  of  Service  to  /he  Railroad  Industry 

PETTIBONE     CORPORATION 


,'s 


RAILROAD  MACHINERY  DIVISION 

141  W.  JACKSON  BLVD.  •  CHICAGO,  ILLINOIS  60604 
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